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PREFACE

This report is prepared under guidance contained in the Recommend-
ed Guidelines for Safety Inspection of Dams, for Phase I Investi-
gations. Copies of these guidelines may be obtained from the Of-
fice of Chief of Engineers, Washington, D.C. 20314. The purpose
of a Phase I investigation is to identify expeditiously those dams
which may pose hazards to human life or property. The assessment
of the general condition of the dam is based upon available data
and visual inspections. Detailed investigation and analyses in-
volving topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended to
identify any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the inspec-
tion team. In cases where the reservoir was lowered or drained
prior to inspection, such action, while improving the stability
and safety of the dam, removes the normal load on the structure
and may obscure certain conditions which might otherwise be de-
tectable if inspected under the normal operating environment of
the structure.

It is important to note that the condition of a dam depends on nu-
merous and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to assume
that the present condition of the dam will continue to represent
the condition of the dam at some point in the future. Only
through frequent inspections can unsafe conditions be detected and
only through continued care and maintenance can these conditions
be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrolog-
ic and hydraulic analyses. In accordance with the established
Guidelines, the Spillway Test Flood is based on the estimated
"Probable Maximum Flood" for the region (greatest reasonably pos-
sible storm runoff), or fractions thereof. Because of the magni-
tude and rarity of such a storm event, a finding that a spillway
will not pass the test flood should not be interpreted as neces-
sarily posing a highly inadequate condition. The test flood pro-
vides a measure of relative spillway capacity and serves as an aid
in determining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general condition
and the downstream damage potential.

- - . ___________- U -- -
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Larchwood Lake Dam

State Located: New York I
County: Otsego

Watershed: Susquehanna River Basin

Stream: Butts Corners Creek

Dates of Inspection: March 12 and 14, 1981

ASSESSMENT

Examination of available documents and a visual inspection of the
dam did not reveal conditions which constitute an immediate hazard
to human life or property. However, the dam has some deficiencies
that need to be evaluated and remedied.

Hydrologic/hydraulic analyses performed in accordance with the
Corps of Engineers' Recommended Guidelines for Safety Inspection
of Dams indicate that the principal spillway and the emergency
spillway would pass 100 percent of the outflow from the Probable
Maximum Flood (PMF) without overtopping the dam. Therefore, the
combined spillway capacity is adjudged to be adequate.

It is recommended that the following additional investigation be
performed by a registered professional engineer engaged by the
owner:

1. Determine to what extent the erosion due to high velocities in
the emergency spillway will affect the stability of the chan-
nel bottom and left side slope as well as the dam embankment.

This investigation should be initiated within 6 months and com-
pleted within 18 months of the final approval date of this report.

In addition to any items required as a result of the additional
investigation recommended above, the following remedial measures
should be implemented within 12 months from the final approval
date of this report:

1. Remove the slumped material from the bottom of the emergency
spillway channel and restore the channel cross section and
slope protection. There is potential for further slumping un-
less the cause is identified and the restoration includes pro-
visions for slope drainage or other corrective measures.

- - - - - - ~ ---- - - --



2. Regrade the dam crest to remove the ruts and pockets and per-
mit surface runoff without promoting concentrated flow. A
gravel surface layer would improve trafficability and minimize
rutting.

3. Cut the brush on the dam and the emergency spillway slopes and
channel bottom every year to prevent their becoming overgrown.
Equipment and procedures for this cutting should be such as to
avoid damage to existing grass and weed cover on the slopes.
Any slopes that become further scarred by runoff or traffic
should be reseeded and mulched.

4. Repair the broken toe drain pipe and cut both pipes shorter to
reduce the unsupported length and minimize the potential for
additional damage.

5. Remove the tree stumps from the vicinity of the drop inlet
structure.

6. Ensure the reservoir drain is operational.

7. Develop and implement a flood warning and emergency evacuation
plan to alert the public in the event conditions occur which
could result in failure of the dam.

Submitted by: FLAHERTY GIAVARA ASSOCIATES, P.C.

ug laherty, -. L.S.
Chranof the Aoad

New orLicen 508

Approved by: 1W. M. Smith, J .
New York District En ineer

Date: ___



PHOTO #1: Overview of
Larchwood Lake Dam
Inventory No. NY 727
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NATIONAL DAM SAFETY PROGRAM
PHASE I INSPECTION REPORT

LARCHWOOD LAKE DAM
INVENTORY NO. NY 727
D.E.C. NO. 130C-3588

SUSQUEHANNA RIVER BASIN
OTSEGO COUNTY, NEW YORK

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a. Authority

The Phase I Inspection reported herein was authorized by
the Department of the Army, New York District, Corps of
Engineers, to fulfill the requirements of the National
Dam Inspection Act, Public Law 92-367. Flaherty Giavara
Associates, P.C. has been retained by the New York Dis-
trict to inspect and report on selected dams in the State
of New York. Authorization and notice to proceed was is-
sued to Flaherty Giavara Associates, P.C. under a letter
of December 24, 1980 from W.M. Smith, Jr., Colonel, Corps
of Engineers. Contract No. DACW 51-81-C-0006 has been
assigned by the Corps of Engineers for this work.

b. Purpose

Evaluation of the existing conditions of the subject dam
to identify deficiencies and hazardous conditions, deter-
mine if they constitute hazards to life and property and
recommend remedial measures where necessary.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances

Larchwood Lake Dam consists of an earthen embankment with
a concrete pipe principal spillway under the left central
portion of the embankment and a sparsely vegetated emer-
gency spillway channel cut into the right abutment.
Plans, profiles and sections prepared for the project by
the U.S. Department of Agriculture, Soil Conservation
Service (SCS), are included on drawings in Appendix F.

The dam embankment is approximately 260 feet long and 36
feet high and has an upstream slope of 3 horizontal to 1
vertical and a downstream slope of 2.5 to 1. The crest
of the dam is 14 feet in width and its elevation varies
from 114.1 to 115.4 (Assumed Datum). There is a 10 foot
wide berm at the toe of the upstream slope just below

I1
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normal pond level. The embankment has a cross section
primarily of compacted glacial till and a 12 foot wide
cutoff of the same material extending 4 to 5 feet below
the original ground surface. Sparse grass cover provides
erosion protection for the upstream slope. Riprap is
provided around the principal spillway outlet.

The embankment has an internal drain constructed in per-
vious fill located near the downstream toe of slope. Two
8 inch diameter perforated bituminous-coated corrugated
metal pipes (BCCMP) are embedded in the pervious fill to
drain the embankment and they discharge into the stilling
basin at both sides of the principal spillway outlet.

The principal spillway is a drop inlet structure consist-
ing of a single stage reinforced concrete riser, a 30
inch diameter prestressed concrete cylinder pipe (PCCP)
and a stilling basin at the outlet of the conduit.

The emergency spillway is a curved 85 foot wide, trape-
zoidal-shaped channel with 3 to 1 side slopes cut into
earth at the right abutment. It is about 420 feet long,
extending below the dam in a cut section. Both channel
side slopes have a cover of broken shaley rock in random
sizes ranging up to about 6 inches. The emergency spill-
way channel bottom slopes gently downward both upstream
and downstream from a 50 foot wide level section (the
spillway crest) that is in the vicinity of the right side
of the dam crest. Approximately 150 feet of the left
channel slope is formed by a spur dike which has a 12
foot crest that varies in elevation from approximately
110.4 to 114.1 (Assumed Datum). The discharge channel
drops off steeply into the natural streambed at the down-
stream end. The channel bottom and side slopes of the
emergency spillway and the slopes and crest of the spur
dike are sparsely vegetated.

b. Location

The Larchwood Lake Dam is located off an unimproved road
approximately 1.3 miles northwest of Butts Corners in the
Town of Lauregs, New York. The dam is logated at lati-
tude north 42 -33.0' and longitude west 75 -10.0' on the
U.S. Geological Survey 7.5 minute series topographic map
"Morris, New York". The Location Map on page i indicates
where the dam is situated.

c. Size Classification

The maximum height of the dam is 36 feet and the maximum
storage capacity at the top of dam is 1100 acre-feet.
Therefore, Larchwood Lake Dam is classified as an "Inter-
mediate" dam as defined by the Recommended Guidelines for
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Safety Inspection of Dams.

d. Hazard Classification

There are approximately 4 dwellings and three roads with-
in the dam failure flood hazard area. Therefore, the dam
is in the "High" hazard category as defined by the Recom-
mended Guidelines for Safety Inspection of Dams.

e. Ownership

The dam is owned by Larchwood Lake, Inc. The address and
telephone number of the owner is as follows:

Owner

Contact: Larchwood Lake, Inc.
c/o Frank Getman
P.O. Box 613
Oneonta, New York 13820

Telephone: (607) 432-3530

f. Purpose

The primary purpose of this dam is to maintain the water
level of the lake for recreational use.

g. Design and Construction History

The dam was designed by the Soil Conservation Service
(SCS), of the U.S. Department of Agriculture (USDA) in
1966 and 1969. It was constructed in 1969 by Everett Van
De Bogart of Oneonta, New York. No major post construc-
tion modifications have been made to the dam.

h. Normal Operating Procedure

The riser structure is always open; therefore, the water
level is maintained at the elevation of the crest of the
intake weir for normal flows. There are no regular oper-
ating procedures.

1.3 PERTINENT DATA

a. Drainage Area (Square Miles) 1.15

b. Discharge at Dam Site (CFS)

- Top of Dam 3071
- Crest of Emergency Spillway 108
- Crest of Principal Spillway 8
- Reservoir Drain Inlet

3



c. Elevations (Assumed Datum)

- Top of Dam 114.1
- Design High Water Level 111.2
- Crest of Emergency Spillway 108.6
- Crest of Principal Spillway 102.0
- Reservoir Drain Inlet 87.8

d. Reservoir Surface Area (Acres)

- Top of Dam 82.9
- Design High Water Level 74.6
- Crest of Emergency Spillway 66.9
- Crest of Principal Spillway 47.2

e. Storage (Acre-Feet)

- Top of Dam 1100
- Design High Water Level 861
- Crest of Emergency Spillway 675
- Crest of Principal Spillway 298

f. Dam

- Type: Homogeneous compacted glacial
till with a glacial till cutoff

- Crest Length (Feet) 260
- Upstream Slope (H:V) 3:1
- Downstream Slope (H:V) 2.5:1
- Crest Width (Feet) 14

g. Emergency Spillway

- Type: Excavated earthen channel;
left bank is part of spur dike

- Length (Feet) 420
- Bottom Width (Feet) 85
- Side Slopes (H:V) 3:1
- Channel Bottom Slopes (Feet/Foot)
upstream 0.0200
downstream 0.0285

- Control: None

h. Principal Spillway

- Type: Drop inlet structure consist-
ing of a single stage rein-
forced concrete riser, a 30
inch diameter prestressed con-
crete cylinder pipe (120 feet
long) and a stilling, basin at

4
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the outlet end of the conduit

- Control: None

i.. Reservoir Drain

- Type: 12 inch diameter asbestos ce-
ment pipe (39 feet long) hav-
ing a trash rack and a rein-
forced concrete pond drain
inlet and draining into the
reinforced concrete riser

- Control: 12 inch flat frame slide
gate located at the inlet
to the reinforced concrete
riser

j. Toe Drain

- Type: Two 8 inch diameter perforated
bituminous-coated corrugated
metal pipes in pervious fill

- Control: None

5



SECTION 2 - ENGINEERING DATA

2.1 GEOTECHNICAL DATA

a. Geology

The Larchwood Lake Dam is located in the Allegheny Pla-
teau physiographic province of New York State.

The topography in the area ranges from an elevation of
1100 feet at the Susquehanna River to about 1800 feet on
the summits of the hills. Glacial action has rounded the
tops of the summits in the Allegheny Plateau and has
deeply scoured the north-south valleys, such as the val-
ley of Butternut Creek, west of the site. The lesser
valley in which the dam is located was only moderately
scoured by glacial erosion.

The underlying bedrock is of the Unadilla Formation and
is Upper Devonian in age. It is a shallow water deposit
made up of coarse silty shales and finely laminated silt-
stones deposited in the Catskill Delta as a consequence
of mountain building that occurred to the east and south-
east.

Above the bedrock the valley bottom and slopes are man-
tled by a heterogeneous mixture of clay, silt, sand and
rock fragments. This soil is known as glacial till, and
was deposited as the glacial ice melted back past the
site.

b. Subsurface Investigations

Sixteen test pits were excavated for the project, with
most or all being in the area of the dam and the emergen-
cy spillway. All of the pits apparently encountered low
permeability glacial till at a relatively shallow depth,
and terminated in dense glacial till at depths of 5 to 12
feet without reaching bedrock. Several test pits in the
lower part of the valley revealed moderately permeable
alluvium or colluvium above the glacial till at shallow
depths ranging up to 4 feet. Logs of test holes are in-
cluded on sheet 14 of the drawings in Appendix F.

2.2 DESIGN RECORDS

This dam was designed by the SCS in 1966 and 1969. As part
of the design process, design calculations, a preliminary
geologic investigation and soils testing were completed for
the site. This data is included in Appendix D.

6
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2.3 CONSTRUCTION RECORDS

This dam was constructed in 1969 by Everett Van De Bogart of
Oneonta, New York. The contract drawings which were prepared
by the SCS are included in Appendix F. No other construction
records were available.

2.4 OPERATION RECORDS

There were no operation records available for this dam.

2.5 EVALUATION OF DATA

The data presented herein was obtained primarily from the SCS
office located in Syracuse, New York and also from the files
of the New York State Department of Environmental Conserva-
tion (DEC). This inforwttion appears to be reliable and ade-
quate for the purposes of a Phase I Inspection Report.

7
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SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a. General

Visual inspections of the Larchwood Lake Dam were con-
ducted on March 12 and 14, 198 1d The weather was over-
cast and the temperature was 35+ F. At the time of these
inspections, there were patches of snow on the ground and
water was flowing in the principal spillway outlet pipe
(See Photo No. 16).

b. Dam

The earthfill embankment of the dam is generally in sat-
isfactory condition. There was no visible evidence of
lateral movement, significant seepage, major settlement
or erosion, or other serious defects.

The following specific items were noted:

1. The crest of the dam embankment is rutted and some-
what irregular with ponded water (and ice) at several
locations. The depressions are about 6 inches below
the general level of the crest (See Photo No. 3).

2. The dam embankment slopes have a sparse cover of
grass, weeds and occasional brush. Numerous frag-
ments of shale were exposed on the upstream slope and
may have been intended as a protective cover. Bare
patches of soil are evident on the upper part of the
downstream slope, but there has not been significant
erosion (See Photos No. 4, 5, 6, 7, and 8).

3. There is wet ground and slight seepage at the inter-
section of the upstream slope with the left abutment.
The source of the seepage appears to be ponded sur-
face runoff at the end of the crest.

4. The discharge pipe of the left toe drain is broken
off at the surface of the riprap. Neither drain was
flowing (See Photo No. 15).

c. Principal Spillway

1. Riser Structure

The reinforced concrete riser structure with a drop
inlet is in good condition. The inlet weir has a
trash rack attached to it and is largely free from
debris. However, four or five tree stumps remain
from the construction of the dam and should be re-

8

_______________ - ~ - - -- - -.----~--..- . ,u-



moved. The gate stem for the reservoir drain was
very rusty and was not operated during the inspection
(See Photo No. 12). The riprap in place at the toe
of the upstream embankment adjacent to the riser
structure is in good condition with no bare spots
observed (See Photo No. 13).

2. Principal Spillway Conduit

The 30 inch diameter prestressed concrete cylinder
pipe (PCCP) is in excellent condition where visible
(See Photo No. 16).

3. Principal Spillway Outlet

The 30 inch diameter conduit has a projecting end and
discharges into a riprap stilling basin with a 6 foot
drop. The cast-in-place concrete cradle supporting
the cantilevered outlet pipe is in good condition.
The riprap which surrounds the discharge pipe, its
cradle and the toe drains appeared to be stable (See
Photo No. 16). The stilling basin is in good condi-
tion having no major deterioration of the riprap lin-
ing (See Photo No. 14).

4. Principal Spillway Discharge Channel

The gravel-lined channel has an average width of 6
feet, a flow depth of 8 inches and narrows slightly
in the downstream direction as it flows through a
wooded area (See Photo No. 17).

d. Emergency Spillway

The dam has an 85 foot wide, trapezoidal-shaped, earthen
spillway excavated into the right abutment. The approach
channel, level crest, and discharge channel all have a
thin, sparse grass cover and are in fair condition (See
Photo No. 9).

The discharge channel is separated from the dam embank-
ment by an earthen spur dike which is in good condition
(See Photo No. 10).

The following specific items were noted:

1. Portions of the right cut slope downstream from the
spillway crest, have sloughed about 15 feet out onto
the channel bottom (See Photo No. 11).

2. There are scattered minor growths of brush and weeds
among the rocks on the emergency spillway channel
side slopes.

9



3. The bottom of the emergency spillway channel is lo-
cally irregular, and also has a sparse growth of
grass, weeds, and low brush (See Photo No. 9).

e. Downstream Channel

The natural channel downstream of the dam site has a
width of 10 to 15 feet. The streambed material consists
of sand and fine to coarse gravel.

f. Reservoir - Storage Pool Area

The floodwater storage area is bordered by moderately
sloping woodlands. There is no significant probability
of landslides into the storage pool affecting the safety
of the dam (See Photo No. 2). Sedimentation is not
presently a safety factor because of the low normal pool
level.

3.2 EVALUATION OF OBSERVATIONS

The visual inspections revealed sonfe deficiencies. The fol-
lowing obsevations were made:

a. Portions of the right side slope of the emergency spill-
way downstream from t'.,- rest have sloughed about 15 feet
out onto the channel bottom.

b. The crest of the dam embankment was rutted and somewhat
irregular.

c. The dam embankment slopes and emergency spillway channel
bottom and side slopes have a sparse cover of grass,
weeds and occasional brush.

d. The outlet to the left toe drain of the embankment has
broken off at its emergence from the slope.

e. There are four or five tree stumps around the drop inlet
structure.

f. The gate stem used to operate the reservoir drain was
very rusty.

10



SECTION 4 - OPERATION AND MAINTENANCE PROCEDURES

4.1 PROCEDURES

The normal water surface level is maintained by the crest of
the intake weir in the riser structure at elevation 102.0
(Assumed Datum). No operational procedures are in effect at
this time.

4.2 MAINTENANCE OF DAM

There was no evidence of any mowing, reservoir drain opera-
tion, or any other maintenance operations at the Larchwood
Lake Dam.

4.3 WARNING SYSTEM

No warning system is presently in effect.

4.4 EVALUATION

Presently, there are none in effect; therefore, the operation
and maintenance procedures for this dam are inadequate. Con-
sequently, regular operation and maintenance procedures
should be implemented.

11



SECTION 5 - HYDROLOGIC/HYDRAULIC

5.1 DRAINAGE AREA CHARACTERISTICS

The dam is located in Laurens on Butts Corners Creek, 9500±
feet upstream of Wharton Creek. Butts Corners Creek joins
Wharton Creek near Butts Corners, approximately five miles
upstream of Otego Creek at West Oneonta, New York.

The watershed (shown on the Watershed Map on Page C-5 in Ap-
pendix C) consists of 735 acres (1.15 square miles) of rol-
ling to hilly uplands with typical slopes of 5 to 10 percent.
Land within the watershed is largely undeveloped with exten-
sive open fields and woodlands. There are no significant
waterbodies or wetlands located upstream of the dam.

The watercourse upon which the dam is located is a small pe-

rennial stream with a typical flow width of 10 feet and a
typical flow depth of 8 inches.

5.2 ANALYSIS CRITERIA

The purpose of the hydrologic/hydraulic analysis is to evalu-
ate the spillway capacity and the potential for overtopping.
The analysis of the spillway capacity of the dam and storage
of the reservoir was performed using the Corps of Engineers'
HEC-1 Computer Model - Dam Safety Version. The procedure in-
cluded determining the Probable Maximum Flood (PMF) runoff
from the watershed and routing the inflow hydrograph through
the impoundment to determine the outflow hydrograph. The
unit hydrograph was defined by the Snyder Synthetic Unit Hy-
drograph method, and the Modified Puls routing procedure was
incorporated.

The initial rainfall loss was assumed to be 1.0 inches, and
the uniform rainfall loss was assumed to be 0.1 inches per
hour. In accordance with recommended guidelines of the Corps
of Engineers, the Probable Maximum Precipitation (PMP) was
19.7 inches (24 hour duration, 200 square mile area).

The analysis was conducted for both the full PMF and for sev-
eral fractional PMF conditions. The PMF inflow of 2970 CFS
was routed through the reservoir and the peak outflow was de-
termined to be 2173 CFS.

5.3 SPILLWAY CAPACITY

The total outlet capacity is the sum of discharges from the
principal spillway and the emergency spillway.

The principal spillway consists of a riser structure with a
drop inlet, a conduit and a stilling basin. The crest eleva-
tion of the drop inlet is 102.0 feet (from SCS design data)
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at the normal pool elevation and the invert elevation of the
principal spillway conduit (30" PCCP) is 86.75 at its inlet
and 85.75 at its outlet into the stilling basin. A reservoir
drain (12 inch diameter asbestos cement pipe) is located at
the upstream toe of slope at an elevation of 87.75. Flow is
conveyed through the 12 inch reservoir drain to the riser
structure and then through the 30 inch conduit into the stil-
ling basin. Flow through the reservoir drain is controlled
at the riser structure by a 12 inch diameter flat frame slide
gate. The flow capacity was evaluated by assuming that its
capacity was controlled by the inlet, which acts as an

orifice during periods of high flow.

The emergency spillway is an 85 foot wide trapezoidal-shaped,
sparsely vegetated channel. The SCS design information indi-

cates the emergency spillway was designed to be used only by
a flood event with an average return frequency of more than
100 years.

The stage discharge curve for the combined principal and
emergency spillways was obtained from the Soil Conservation
Service for the stages tabulated below:

Stage Discharge Capacity Element
(Feet) (CFS) of Structure

102.0 0 Normal Water Level
103.0 40
104.0 96
105.0 99
106.0 102
107.0 104
108.0 107
108.6 108 Emergency Spillway

Crest
109.0 149
110.1 416
111.1 814
111.2 869 Design High Water

Level
112.1 1397
113.1 2179
114.1 3071 Top of Dam

The total spillway capacity at the top of dam is 3071 CFS.

The principal spillway can pass the peak outflow from a flood
equal to approximately 34 percent of the PMF before use of
the emergency spillway would be required.

The energy grade line of the PMF discharge would be 4.4 feet
above the crest of the emergency spillway. The average flow
velocity in the emergency spillway discharge channel would be
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10.5 feet per second (FPS), which may cause erosion of the

sparsely vegetated channel.

5.4 RESERVOIR CAPACITY

The storage capacity of the reservoir was obtained from the
Soil Conservation Service, as indicated below:

Stage Storage Storage
(Feet) (Acre-Feet) (Inches of Runoff)

88.0 0.2 0.00
90.0 4 0.07
92.0 18 0.29
94.0 42 0.69
96.0 82 1.34
98.0 139 2.27
100.0 211 3.44
102.0 298 4.86
104.0 399 6.51
106.0 512 8.36
108.0 636 10.38
110.0 772 12.60
112.0 920 15.02
114.0 1080 17.63

5.5 FLOODS OF RECORD

No records of floods were available for this dam.

5.6 OVERTOPPING POTENTIAL

The results of the HEC-1 DB computer analysis indicate that
the crest of the dam is not overtopped by the PMF event. The
PMF discharge rate of 2173 cubic feet per second (CFS) would
occur at a peak flood stage of 113.0 feet, which is 1.1 feet
below the crest of the dam.

The results of the analysis are tabulated below:

Maximum
Peak Peak Stage

Flood Inflow Outflow Elevation
Condition (CFS) (CFS) (Assumed Datum)

0.5 PMF 1485 517 110.4
1.0 PMF 2970 2173 113.0

5.7 EVALUATION

Using the Corps of Engineers' screening criteria for the ini-
tial review of spillway adequacy, it has been determined that
the dam would not be overtopped by either the full Probable

14



Maximum Flood (PMF) or one half the PMF. Approximately 1.1
feet of freeboard would exist between the PMF maximum water
level and the crest of the dam. Therefore, the spillway is
adjudged to be adequate.
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

There was no visible evidence of major settlement, later-
al movement or other signs of overall structural insta-
bility of the dam during the site examinations. However,
the pool level was approximately 12 feet below the top of
the dam at the time, with the result that the forces ten-
ding to cause instability were much lower than design
levels. Based on the conditions that were observed,
there is no reason to question the static structural sta-
bility of the dam.

b. Design and Construction Data

Although they are not labelled "As-Built", the Soil Con-
servation Service record drawings for the Larchwood Lake
Dam (see Appendix F) show a configuration for the dam
embankment and emergency spillway that generally corre-
sponds to the conditions observed during the visual exam-
inations on March 12 and 14, 1981. It is noted that the
"Riser Revisions" on Sheet 8A, dated September 1969, have
been incorporated in the construction of the dam.

There is no construction data to confirm the actual phys-
ical properties and configuration of the earthfill in the
embankments. However, the dam proportions are considered
to be reasonable for the soils that were available at the
site and the dam would be expected to have adequate safe-
ty margins with respect to stability under static loading
conditions.

c. Seismic Stability

The Larchwood Lake Dam is located in Seismic Zone 1, anu
in accordance with recommended Phase I guidelines does
not require seismic analysis.

16



SECTION 7 - ASSESSMENT/RECOMMENDATIONS

7.1 ASSESSMENT

a. Condition

On the basis of the visual examinations, the Larchwood
Lake Dam is considered to be in fair condition. There
were no signs of impending structural failure or other
conditions which would warrant urgent remedial action;
however, a number of deficiencies were noted.

b. Adequacy of Information

The evaluation of this dam is based primarily on visual
examinations, reference to available SCS plans, approxi-
mate hydraulic and hydrologic computations, and applica-
tion of engineering judgement. The visual examination
was somewhat hampered by low pool level and weather con-
ditions; however, the available information that was ob-
tained is adequate for the purposes of a Phase I assess-
ment.

c. Need for Additional Investigations

It is recommended that the following additional investi-
gation be performed by a registered professional engineer
engaged by the owner:

1. Determine to what extent the erosion due to high ve-
locities in the emergency spillway will affect the
stability of the channel bottom and the left side
slope well as the dam embankment.

d. Urgency

The additional investigation recommended in Section 7. Ic
should be initiated within 6 months and appropriate reme-
dial measures completed within 18 months of the final ap-
proval date of this report. The recommended measures
presented in Section 7.2 should be completed within 12
months of the final approval.

7.2 RECOMMENDED MEASURES

Due to the fact the dam is generally in fair condition, it is
considered important that the following items be accomplished
in addition to any items required as a result of the addi-
tional investigation recommended in Section 7.1c:

a. Remove the slumped material from the bottom of the emer-
gency spillway channel and restore the channel cross sec-
tion and slope protection. There is potential for fur-
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ther slumping unless the cause is identified and the res-
toration includes provisions for slope drainage or other
corrective measures.

b. Regrade the dam crest to remove the ruts and pockets and
permit surface runoff without promoting concentrated
flow. A gravel surface layer would improve trafficabil-
ity and minimize rutting.

c. Cut the brush on the dam and emergency spillway slopes
and channel bottom every year to prevent their becoming
overgrown. Equipment and procedures for this cutting
shouldcbe such as to avoid damage to existing grass and
weed cover on the slopes. Any slopes that become further
scarred by runoff or traffic should be reseeded and
mulched.

d. Repair the broken toe drain pipe and cut both pipes
shorter to reduce the unsupported length and minimize the
potential for additional damage.

e. Remove the tree stumps from the vicinity of the riser

structure.

f. Ensure the reservoir drain is operational.

g. Develop and implement a flood warning and emergency evac-
uation plan which would be implemented to alert the pub-
lic in the event conditions occur which could result in
the failure of the dam.
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PHOTO #2: Overview of impoundment

PHOTO #3: Crest of dam looking toward
left abutment
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PHOTO #4: Overview of upstream face of dam

PHOTO #5: Overview of downstream face of dam
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PHOTO #6: Upstream face of dam

PHOTO #7: Downstream face of dam looking

toward right abutment
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PHOTO #8: Downstream face of dam looking
toward left abutment

PHOTO #9: Emergency spillway looking upstream
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PHOTO #10: Crest of spur dike

PHOTO #11: Sloughing of right side slope
of emergency spillway
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PHOTO #12: Principal spillway drop inlet
structure

lot1

PHOTO #13: Riprap slope protection near
drop inlet structure
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PHOTO #14: Riprap-lined stilling basin

PHOTO #15: Principal spillway outlet works;
30" prestressed concrete cylinder
pipe (PCCP) and toe drains
(one broken)
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PHOTO #16: Closeup of outlet works (toe
drain not flowing)

PHOTO #17: Downstream channel conditions
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VISUAL INSPECTION CHECKLIST

1) Basic Data

a. General

Name of Dam Larchwood Lake Dam

Fed. I.D. # NY 727 DEC Dam No. 130C-3588

River Basin Susquehanna

Location: Town Laurens County Otsego

Stream Name Butts Corners Creek

Tributary of Wharton Creek

Latitude (N) 420-33.0' Longitude (W) 750 - 10 .0 '

Type of Dam Earthen embankment

Hazard Category High

Date(s) of Inspection March 12 and 14, 1981

Weather Conditions Overcast, 35±0 F.

Reservoir Level at Time of Inspection Elevation 102.1 (Assumed Patum)

b. Inspection Personnel R.C. Smith, T.L. Ward and R.A. Criscuolo of Flaherty Giavara

Associates, P.C.; P.L. LeCount and J.J.Rixner of Haley & Aldrich, Inc.; E. Thomas

of Salmon Associates; G.L. Page of the Soil Conservation Service (US')A)
c. Persons Contacted (Including Address & Phone No.)

Gary L. Page Donald W. Lake Jr.

Binghamton Watershed Office Soil Conservation Service
Soil Conservation Service 771 Federal Building

P.O. Box 1255 1.00 South Clinton Street
Broome County Airport Syracuse, New York 13260
Binghamton, New York 13902 (315) 423-5505

(607) 773-2751

d. History:

Date Constructed 1969 Date(s) Reconstructed Never

Dwigner Soil Conservation Service

C=wtucted By Everett Van De Bogart

u Larchwood Lake, Inc.
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2) Embankment

a. Characteristics

(1) Embankment Material Very firm fragipan and till; silty gravel

(2) Cutoff Type Compacted glacial till

(3) Impervious Core None

(4) Internal Drainage System Two 8 inch perforated BCCMP toe drains on either

side of the principal spillway outlet; no flow in either drain

(5) Miscellaneous No comments

b. Crest

(1) Vertical Alignment Excellent; slightly crowned at the center of the dam

(2) Horizontal Alignment Excellent; substantially straight

(3) Surface Cracks None evident

(4) Miscellaneous Wheel rutting and low spots

c.. Upstream Slope

(1) Slope (Estimate - V:H) 1:3

(2) Undesirable Growth or Debris, Animal Burrows None observed

(3) Sloughing, Subsidence or Depressions None apparent
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(4) Slope Protection Sparse grass and weeds; occasional brush; numerous

pieces of shale exposed; riprap around concrete riser appears satisfactory

(5) Surface Cracks or Movement at Toe None evident

d. Downstream Slope

(1) Slope (Estimate - V:H) 1:2.5

(2) Undesirable Growth or Debris, Animal Burrows None observed

(3) Sloughing, Subsidence, or Depressions None evident; however, bare soil

exposed in patches on upper portion

(4) Surface Cracks or Movement at Toe None evident

(5) Seepage None observed

(6) External Drainage System (Ditches, Trenches, Blanket) None observed

(7) Condition Around Outlet Structure Riprap surrounds the outlets of the

principal spillway and the toe drains but has fallen away from the toe drains

causing the left one to break off at the slope

(8) Seepage Beyond Toe None observed

e. Abutments - Embankment Contact

Good condition
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(1) Erosion at Contact None evident

(2) Seepage Along Contact None observed

3) Drainage System

a. Description of System Drop inlet structure consisting of a reinforced

concrete riser, a 30 inch diameter conduit and a stilling basin

b. Condition of System Excellent

c. Discharge from Drainage System Riprap-lined stilling basin

4) Instrumentation (Monumentation/Surveys, Observation Wells, Weirs, Peizometers, Etc.)

None observed
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5) Reservoir

a. Slopes Moderately sloping woodlands

b. Sedimentation No apparent problems

c. Unusual Conditions Which Affect Dam Low normal pool level

6) Area Downstream of Dam

a. Downstream Hazard (No. of Homes, Highways, etc.) Approximately 4 dwellings

and 3 roads are within the dam failure flood hazard area

b. Seepage, Unusual Growth None observed

a. Evidence of Movement Beyond Toe of Dam None observed

d. Condition of Downstream Channel Good; no aggradation or degradation

7) Spillway(s) (Including Discharge Conveyance Channel)

Principal spillway, emergency spillway and discharge conveyance channel

a. General Principal spillway and discharge conveyance channel handle normal

flows, while the emergency spillway conveys flood events with average return

frequencies greater than 100 years

b. Condition of Principal Spillway Good; however, debris has collected around

old stumps in front of the trash rack and could hinder flow over the weir

3-5
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c. Condition of Emergency Spillway Fair; a section of the right side slope has

sloughed out about 15 feet onto the channel bottom

d. Condition of Discharge Conveyance Channel Good; the bed is gravel-lined and the

banks appear stable

8) Reservoir Drain/Outlet

Type: Pipe Two Conduit Other

Material: Concrete X Metal Other Asbestos cement

Size: Conc: 30 in., Asbestos cement: 12 in. Length 120 feet and 39 feet

Invert Elevations: Entrance 87.75 Exit 85.75

Physical Condition (Describe): Unobservable X

Material: Prestressed concrete cylinder and asbestos cement

Joints: Rubber/Steel and Rubber Alignment Straight

Structural Integrity: Excellent

Hydraulic Capability: Good

Flat Frame
Means of Control: Gate Slide Gate Valve Uncontrolled

Operation: Operable Inoperable X Uncontrolled

Present Condition (Describe): Each pipe is in excellent condition; however, the

slide gate appears to be rusted shut in the closed position
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9) Structural

a. Concrete Surfaces Good condition

b. Structural Cracking None observed

c. Movement - Horizontal & Vertical Alignment (Settlement) None evident

d. Junctions with Abutments or Embankments Not applicable

e. Drains - Foundation, Joint, Face Not applicable

f. Water Passages, Conduits, Sluices Not applicable

S. Seepage or Leakage None observed
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b. Joints - Construction, etc. Not applicable I.

i. Foundation Not applicable4

J. Abutments Not applicable

k. Control Gates 12 inch flat frame slide gate on the reservoir drain at its inlet

to the reinforced concrete riser

1. Approach & Outlet Channels Not applicable

m. Energy Dissipators (Plunge Pool, etc.) Riprap-lined stilling basin at the

principal spillway outlet

n. Intake Structures Reinforced concrete riser with overflow weir in good

condition

o. Stability No evidence of structural instability

p Miscellaneous No comments
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10) Appurtenant Structures (Power House, Lock, Gatehouse, Other)

a. Description and Condition None
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CECK LIST FOR DAMS
HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

AREA-CAPACITY DATA:

Elevation Surface Area Storage Capacity
(ft.) (acres) (acre-ft.)

1) Top of Dam 114.1 82.9 1090

2) Design High Water
(Max. Design Pool) 111.2 74.6 861

3) Emergency Spillway
crest 108.6 66.9 675

4) Pool Level with
Flashboards --- --... -

5) Principal Spillway
Crest 102.0 47.2 298

DISCHARGES: Volume

(cfs)

1) Average Daily Unknown

2) Emergency Spillway @ Maximum High Water (Top of Dam) 2950

3) Emergency Spillway @ Design High Water 754

4) Principal Spillway @ Emergency Spillway Crest 108

5) Low Level Outlet @ Principal Spillway Crest 8

6) Total (of all facilities) @ Maximum Sigh Water 3071

7) Haxa-m Known Flood Unknown

8) At Time of Inspection 1+
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CREST: ELEVATION: 114.1

Type Vegetated earthen embankment

Width 14 feet Length 260 feet

Spillover Sparsely vegetated emergency spillway

Location Right abutment

SPILLWAY:

PRINCIPAL EMERGENCY

102.0 Elevation 108.6

Drop inlet structure Type Earth excavated

13 feet, 4 inches Width 85 feet

Type of Control

Weir Uncontrolled Weir

-- Controlled --

-- Type: --
(Flashboards; gate)

One Number One

30 inch/120 feet Size/Length 85 feet/420 feet

Concrete Invert Material Sparsely vegetated cover on eart

Anticipated Length
Continuously of Operating Service 11.84 hours

Not applicable Chute Length 220 feet

1.0 feet Height Between Slope = 0.0200 on the approach channel
Spillway Crest
& Approach Channel
Invert (Weir Flow)
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Type:

Location:

Records:

Date Unknown

Max. Reading Unknown

FLOOD WATER CONTROL SYSTEM:

Warning System None in effect

Method of Controlled Releases (mechanisms) Manually controlled slide gate to

drain the impoundment
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DRAINAGE AREA: 735 acres = 1.15 square miles

DRAINAGE BASIN RUNOFF CHARACTERISTICS:

Land Use - Type Rural, agriculture

Terrain - Relief Moderate slopes

Surface - Soil Glacial till

Runoff Potential (existing or planned extensive alterations to existing
(surface or subsurface conditions)

Moderate due to rolling uplands

Potential Sedimentation problem areas (natural or man-made; present or future)

None

Potential Backwater problem areas for levels at maximum storage capacity
including surcharge storage:

None

Dikes - Floodwalls (overflow & non-overflow) - Low reaches along the reservoir

perimeter:

Location: Spur dike at the right end of the dam embankment

Elevation: Approximately 110.4 to 114.1 (Assumed Datum)

hm~rvoir:

Length @ Maximum Pool 4600± feet = 0.9 miles (Miles)

Length of Shoreline (@ Spillway Crest) 10,600± feet = 2.0 miles (Miles)
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HEC-I FLOOD HYDROGRAPH COMPUTATIONS



I-U
I- M-U-I- -

0 -0
rdW . 0 0 2

- - 2 D ,

o La - C
WI >- W>- I-

c ZW4q Iuw M
M. 21i1 4 L

0 L. mato - 0 -*-m- W('I-

IaJ)C 0 4 - i6 - D -NN- fnw 2
nxm 0ILZU -. W- 2W

Oz- ODE~ L
a. . do N O-wnO, .-U

00 0 Eau.. rUIww -o-r'i- U 0 IuIJz -('2- J Uww uOWO 0
.- 1-

P-- I-C W~ w0.0 40C' am NOON r tI-
LU4kr 0 w~-. ~uMOa.-.- 3 w4c to(OWN- M O& P-ZOI-o

C z W -IUE -

LOCU 2 0-
00 U) -. r- LOU kMWC-O J-3m0 R -j (00.2 CC ( 3 <

Elm -- 34c L.3w - Z[U-C alC. EZD2C * 4
MM C0 N 4CU'NC m' COtt4J.

0CC a -. COCM t0.C
C-J= 0 M - wI m~m .o N WWO3 0<.C

t i 0-- uaw - 04t 4
a4 - Z>-Z M % -oxin L.,q >- W>.Z C. > < w

050 u)2 0 Oh . W. Zti-- 0 9
-0 '-m( n3- nI r C00.0 fl IJJIIIJ ONO~

P-> 0 - - - P. . . Z10 ->-
W M. a 00'00 LDoza. ILI z -0o- OWMaW uZi-Mz(a0m < - ( a. w 201ZZC M. 9 3 (002 r_ 0 3 D i ZZ4 Z>-LLO OP-N-'0-r' ('20 i3ciqW0 n~ Z

E. x0 M. .0 > >140> 0. L .('4 0 L
QI-0 cc 00 x 05tl0 2 40*.-m Z to> -0 . - * 0-

U i.*.. *4W0 QC- =0'
3 CP. 2-o-*a. C*U-'N*ZZM 0 M. *U-r-* 4:-L*W *C.-..0-~-.04- (30-Li r'200A100 *Li * ZZa.LN .*>* C. . N ((2 . .,0- *2>0M* 0

(0 (* D&.44 << N, 2 i 0 rdW _* W. (-L
I- b-W)~ZC.- .C- *Wi 42 CI0

4 .0* -- *0. ZOL ZNa
L) .- *4 ra-I2 - -4nIlwoc *4 l*
0 C*v *En (2*< 2* *U< Z*LO2 (J*C.zc* *.04 -X* 0-* 0. 4* X-s- .I-4 -C LUI- C.L* 0'

4 M*W-* *2(iJ-NO
> 0C>L M0)b 0

4.W 4*.**0 -

> *=L v-j *,.Wr* i.-E
M M s UI . n * * 2 L . * 4
I- W.* 4C.* - -9- - ---- I-N N

~ 4I..4*m4 * z
4 4*LbC . .*Lb0 aLL LI.-

C-i12



0

wo -o -roo voooev0 -

00..jooooooooooooooo
1:0.0 0

* Cro 0

< a: x6 . ..

* Wo .1
0 0

Nu 0 c X0 in 5
0 0 I- EO .4 000M ~ D*01--*Y

0 - - W'- J40 >C).
r 10o < 0., =00000000O000---.----

W It &-0 WU '3

30 W- M0m
0 0O . wi

0. L I-0 13 0.. 0...tl..rr~rIt

o 1-0 0 ~ w-

00 110 p Da
II .4 Jo ' NI Olt- Noo trorLNNNNNNNNNN

00 ~0 0.z In0 C 0000000000

0.0 NNN NN NN N-.--..a4II 007 06K 1.... .
Jo -O 00 wU 0c - .

n- cU 4ro I. - . 0.
(p.40 I- >. .400000000000<000O0a

0 * >L o- 00 MZ< -
* xU 0 M . 02o =0 Z M00000000M

-- - C1 L 0 IN-OL -
'0 0 cO -C ID Z M--UEML < -V (O . . . . .

0l z 00- JO MIX a . 0u. Z0000I00 --------
0.- D oi - a II. WI - .u0 m .r- 0t. .1 U 0 a o ooooo~o ~

<. In > 0d . -n40 Qu
01 W W x - 0 "

<M <- 0 LO. 10 D .Ou 0
-j 0. I 4 0 co .0 -
CI O ca z c. -M m pr 0- - - - -- - - - -

'C WE 2 IQ L- 0
0 J* l' >. 1 0 00 06 600 0

0 >. 00 I

In -t 0. 11 0W 1

C* L. cc0.0. . ..

00 C----------------------------------

IL wU =0000000000000000000

0 0-1-0 > 0---------- - --

0. 0

0 L 0
in 0 0.oooooooo

C 0.
>C

C-13



0

0

-- -- -- - -- 4 4
-. "U N AAlAlAlA -- - D.-

Wmnn4-r-41 r40000000000000000000000 v
00000000000000000000000000000000000000000 T.- 0
.4 6666o6 o i6 o 666 66660 60 66(o6 6 66 6 oo6 q

o ,,0 -mo -. 000000000000000000000000 N.
o ,iinnAld_::l --- -. 000000000000000000000000 -'0

4a---- 000000000000000000000000000000000000 or W n-
W rd rr1AtncNN 0

0 Dco . cdo 0

-J

0
I-i

00000000000000000000000000000000000000000 0
onomnmnmnmnmnmnomnonn

ror~rdrj~r~rar4 mC. n mNO

I'- -0
0 T

-0r

DN- nALO
-~r . 00)

00000000000000000000000000000000000000 0

.J 00000000-----000,00000000000000000000000000 J 0

.6 c

J 00000000000000000000000000000000000000000 .

m x0 )N. iZ P - - - - - - 7r Z

4 00000000000000000000000000000000000000000

0

0 -N qJ).0 M ,0 N w - NM,-0 C-MVi 4 MC0"rdMIn4? MC00

X ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ -ri rd . 4 -Idr - dr l Ir I lMmr teI Iw! Tnnn1 )nnnn)4



x

In
w
x

wihCJ

0z
-C

IL

w
0.

. . . . .

0

0o

-- -- - -- - -- --- - - -- - - - -- - - -- - - -

0 Cr .r o"0: -O A'I .)

0 . I% tr-- -

0 000CC ' ,C . ' )0 -D 0 I!,f

Mo l1 - )ms1 ; D 0-,) CM- ; )n-:DDr

o j%" r .% M -- )g,;,--

- - - - - - -

C41



* 'C
l'cCzxx 

x
'CXX*X

x ' Cxx~~
'C~x m
'CJX.-
'C

. . . .. . _ C
'C

'C
x C
'C
x1

ax
. . . ..0. . . x . . . .

0x
wx
C)x
4x
0.x

... . ... ~ o c' ..... cX.. r ~ cc .. .. .. ..... ' c~ ...

*1 c-i



ci~ ~ ~ I oo- 'mP, , c r

0
0
0 . w..nr,.H .6oO~lm E ii oi

C3 -OwtI-.- :)M- .*'o N flONOCIN D NN . . r
c- JoD-er'-u CNfl) MO

.. .f .0 .N . .. 0t

o - -Uflr- 0 Nd '0jUflnm 0
m m - -r m -0

.m 010 N ro
'IQI

zN . ... .. . -V
Co00-NflN0m?,n-q N C00Nflnrnfie-N tN <
..j -flnrN- .4 Nd Nj- aqNc J
C. N C. CL

M: . 0..Ol m.0 00. c.
0 O)NNOM n'VO( 0 m 0

U. of, . tm LL On . -ON

- I 0 -'I N -

(Imq~r- NNNcavN

I- 0-.0NUVO, D -Ncrn&W I
U)0- . ONd U) ONd- On) U

I IT
0004 N343t-Nrn 0ooNvnTNvo '

a. NJN

0 <

0, LUN C.)
X

C0-rr -reI
0.

IOZOi 1 LX Z:z o Z-:r-.

,JZ rL :L
txuI

C. U

OOON0W)OCs

C-1

0

0'



('14 C 1Q~N-

w - 664.6wscicnm x.NWe -0004 .q ribo .iWiA- 0AVOn
n ' 4.-011('2 D-(1 . O V. :-.I1--Nf an* . .610 inl ..- Mv 01,

0- 0

rd 4 MM1 -

CO. , wog-~

1 0 . - 1 O - i~0 f

O-i V I'2N~- -
CL NO -r-

00- . . W
Z NN4ON - so(,l)m o
In -n0 I 00 - n~66~~64 mm. Noq Z.. *.. I N Z

I(' ..nO . .0 . ..f . L..a..I - n f

r0 Nr,: 6 4' N -- 6 6 -r m -rd r
-"0- -*4.0-

* -0 -'N n.
or')- -W W) ITN .. 'dI

0 0 -0 17N m0

2. --. 'C

0 <

a~m at CL-
0

(..I U~J U)~

--tlNq. -.N0-00-.O 0 N NMM')NM

U-, 0' to0. NIC U
Ior)

4L



n -0-00O Nr '0 N-wwol)rdw

0
NA. w rl .. 3 Li d

w od -0, M, 4 , arnq - - -N~rcym- EW O~n-
0. o&nr _ _N n t 00 N3 NO 00m D.. - -

j 4 -AC ,0 . N _ n O~

00m r~ 2 ."M or "o ON~ o

C4 0: - to 4
DN.1- a DONOD0

I- ~OP - -NOoa' ~ ~ -- iMi0 NoI- '(.-.O nva-- IN-'3m
M - -0 - I

it .. uu -m .

- i - --, OM OW-o

*i V3 U) 0:'0a 01 31 N31 '0 0l L ~ -.
in I-

< N

CL

4njmc ,d

4jn"No C-19mmL1



rnW'ir cni 0: a. 6 N- o- m o 0 4 N-

* co

- Ck or-

o o WO

0 Lo U

a N'iNMNoivs X.OO.00~o 0-C4C'CCMW =lm- NO wJ
4-mvm~-- .4anmo"C,2'O -OWN"".- JMC~-.4COr

a. - - ri'I--. 0c-r-.

- - o x

M::Ovrmno -- eMONjO.q'2 C*

0-4 0O,0 O rd NO 1. -0 1-O XIr _agtM... m g'-m I 4

-~d" -ing--

O.__ .d *. MI - M1c-L Q

It--. . .Ag .j . . . . I2 . . 0. ZE

Id)- M At-- V 1- 00 v.. 0 * 0 0- Zo- 0

ocg * 0M ul0Ll 003-w j

4NNN4NONr W~ CL-0

1.) N100 I- r'A- >0 c

00 It ozr .

rd-



do~n~r'~c~ ~0000-0
NOo-Now NOrVu (P l n N d Nr r d

00 000000

-0 66 ............ o-os. 0000-0

I C'N~000000

- 0 0000-
0 JO

ov N'0 .0. .... 0000-0

2.-

00 C 0 It
N N -0

0 0 0.o w
0 a ~0z 00 ~'~'W 6 N~. 0000-0
0 - - 0 - - -WOOC" -01304Cw e ~ca r r r

CD ENd a 000000

o 0 000-

0 0000

0- <f-. 0 OVlnwo oo-Z3oom

. .- . 0 WO
0 N n4 W0o

0 n 200 - 20u
30 0 0-0000-0

L. - w ,ooo-, ~Gfot-c Moo
0 0 XO w 4&40nCM Rr.0 fN Nd r

0 tw Z C. 000000
0 .J. . . . J

M M N 0 w U.
0 0 N - 0 10

t -O I
20 -- I-0
0 1 fl z

00 LIJ000000

.0 IS 0 00

000006

- U.

000-000

0 0 ' 0 rc

0r 000-
c 0 0m ~ aP~ rrl;jd~

4 ~ ~ I H It - - -

>>

C, w aUJ . >
0 4

LL .

C-2 1

!** *0 6 S S0 0 0 55 S



d . .. . . . . . . . . . . . . . . . . . . . . . . . . .

000000

Z0000000

0

0

w ... . Erdt lo0 0

4 000000 J0P -&.

.. .fl .

-Jo

000000 CI

I -
- r l 0 4 .. . . . . . . . . . . .. . . . . . . . . . . .

000000 Ord

On.
x 0 C6 00 w
0t ..- . -

.. . .. Z

oI -

000000 z 3-

0

moI

0 0

0C ..0
, oo

.0000 0 -,

0

a. -
0

u L

. ---- 0 0

4 --- ---



. . . . . . .. . . . . . .. ..

.. . . . ... . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .t ..

0

* , . .1

. . . . . . . ...... . . .... . . . . .. .. . . . . .

. .. ... . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . . . ! i

. .

0:

0-0

* .0

c. 0
41 °

00000000

a, -3.

.4mcccpo --j
--- - - 0 --- " r crr

UC-2



. . og~r .6iw o

(90000

m
0

o i;0000

La

w

Od

. . .. . . . . . . . . 0 -ZC

a z0000 CU

w 0

. . .. . . . . . . . . . .

0 0--00000

* . 0 nroooc -

2 U.

* 0. 0

. . .

w a 0 0* . IL

o. . .inn. .r 000 n n

0000000000000-0000

* * 01
C-2

0000. fl!nNKN O00onn"l'
00 -fcooc

00 0

00

0 000

00000

0000 --- -- --

m -.00000000000000

mo -- ~m no--NNmc-a - - r

C-2

C, ~ 2



0

*.... 00O--- 0 l~S 000 --.-. . O. . . ..... ... .... ....

a- 0 rl 0dr~~dn

--- 000000000000

000o o --- m m . . .. . 0 . .. . .. .. . .. . .

--- 000000000000

0
0 000 N4 mvm w 0-N.. ... .. ..

w o0 y . . ......... . ..OO. . .0

' - 000000000000 jo-Cm"N

"d 00000

Om . O

-J-

I N
.... 0000---. 0M r .... ..... . ...
moo ............ 0

no0 M Ljr rd r d r nininq 30
-- 000000000000 0-4

Soil- .Or. d a

. .. . -0000 - 0 0 . . ... . . . . . . . ...
S l . . . . . . . . . .. . N U 0

-Cd-- 000000000000 Z an

DNMilO4 1- 0
c0 . A.U 4 Z
I rd tol

n nz. . 0000---man 0s
-oaun Cdr ~CdNN.-flfll '-0

NJ-- 000000000000 f 3

LU.
00 0.0

* 0000 -- - 0 ..

o-

(P ' NNCNNN rnn N' -0
Nd- 000000000000 4' -~

03

LU I.rWEUr. 0
r u~ Iu LL

a. .0000 - -'- - (n
tN-oN .9- 0
N0o()O NNNdNdNNNilnnnI < 0 0

00 00- 000000000000 N
---

4 0

0
U, 0000 --- NiIlNN

C-- 000000000000 -

3

> ------ NNNUN
I- 0

LU. moooommmmmmmn

WU 0 0--CJMM-rn~NrNm00--Nj

C- 25

- - .t *-.-



r~~ .......... .....

0

0

LLu

S 0

.. ~~~~.............oo ....... "oooooo°
.. .

C-2C* 4

----- 000 = -Cccmc -------- 0 . . . . 0

8008Q000000000000000000000000000000000000080000000000000000

LL irctcJn
C- 26



. . . . . . .

0r0

IL'

I -nloo

. . .. . . . 000t
0 ~ ~~ .4. .- o

CL It.~-

a .L

z C.

*0 I
* . LL

* . 4 .. C,
Ic

* -. *1 * . CA 6 ~o w
*u . J

4 . . L~ -
I . 1 . -NI

.1o

.- . . I - I I - I I . . .6
C: - - I A.ON NIl I . i

g*gg000.WNooooooO00000

00

,Mjg NUN

*fC-2-7

g--, 4, I.



0'

U 00

-- ~ r rLFra 0000000000000

00

0

w w ~ romoo00-v-)ONM 4 0
00 -mW 2- ..... ..... rO~(i.MNN 0

rr d000000000000 .4M-(MMNN

00~~ .0.M0.

- d )rd 0000 00W00 N

00 -NI~000g N4*rtOONN 20

d6~. mr. .. . .. . .. N

C3 C3 Ot ,0- - a
rC >

0 . -0000C-mfl0p0W V
00 (n 0N~a~ Njru WAO
-- rdnr~m O0000000o000 z mn

co~m~~ I- z

co~I ON 00I-Wnn 0

--- CM~ 000000000000 0 34

0 0
CD c 00-ONO~vN4 ooON-N.T-aoo-n 0

-- -"Im 000000000000 ~-
poomp~-r 3
(.Lux I~ D .4

CL4 -Oo - .T~ l L (ul

Moo~m OZCN~nm 0

00

nnm000. 0000 000

00 -u~r~ NN000000000000

C-28



0

C,

. . . . . . . . . . . .

. . . . . . .

CL. . . . . . .

----------- a.00----- -ooo

CC-2

0d



.. .. . . . . . .

0
0

w

CL

U)
w

zM
<0

J a.

a. I

V-z

M 0

< Za.---
Coco

0-

jrjjr --

CC-3



0ii

0

666~6W~ 6oo~dOooNNMVo4 - 4
fNOON -P, -OONO 4NN_" ~ ~ ~ ~ vIl 000000

0

w 60 oWc~-r-r W~o~ ..... .-.ni ror~cornq' 0o -,CqNNO~ -.OW-WcO NcurnQdurWW-m D4 &.,
c -N__ -M 000000000000 .- rNiCU1

> I

o6600-NIMMM" 06d~0 ,-
- -rommo - l.~ NNN~eJM0wm

-N-- M3rmr 000000000000

000~~~~0 000.010O.rn~imw

I

I
* I000-mmoP2o N

o 6 6 rjr,Won O~l 0rrW W, r- ;, m oov.. N a
mir4mnC 000000000000 Z3

- 0 0-- ?."

L0L~*~ I- -CI

-NOr~wO 0 -MNtMQ~' -0NNNPOIMW
-N-. 4qI'mC' 000000000000 z 030

0 0-
M wa

-N_ -- -I,(n 000000000000 m 3

2. irw ru 0

Ob --.- zr-n 60 -U0c I~I U.

* --. N0NN - -. 'Dt-- NNNI.W 0"N- -qm''r( 000000000000 a 4

w LEWEL

000:0TNO 006(.16rl

ru0 , , -OM P NNNN~n~mm<



0

LL,

in
C

a.nTn411za-O rn~,04 a

000000000000000000000000000000

4 oooooooooaooooommnmmmmmnmmmmm

0i14 r r ir

C-3

U,-



w

CL

U 0 -00

0 Do
U, 0 0 00
4 - -coco c0

-- 000

4 -- -- o

- ----------------
mI 0000000000000000 0000000;soooc oo

C-33



C* IdI C
*- rd -PI-Ioml- N U N W V8

-Inr -qrr)M 0ord0oin0.nmv

*~ ~ - -C Ofl0 .~rd Ul.O rIoPwr
. -cmA -. -mL 00000000:200

0 I CVM;o~ 000 Mo -~ - 000 NM w'2OO

WL 00OIllwn4 000rrir- 000 00rd 00. Iii

0 -- "4uo.o ~--ono. o
mm" 14rer 000000

ct
-z n

CL 0

Ii CC M d(1 -Q
n& .. . . ... 0r

M*40N~0
(L cc 000000

a -----------000-~~Jir *

ww

00a J -Coo~root, 000I Jt'C- 0-
-. ~... .. ...... r~ 0 0

CC-cfiva840I.O M !mo- U)#4 .0.0. 00-0

ou orr-o 000 0 m W"OK o ~NNm
CLru .. q(w 0000000000

c 0

CAC
ul z T

wa OO-rM lrrr



0

06

0

.4W. . . . .0
0

;o

00

-o
30

C0 

m

VM

- .U.
et .84 w

wo

0-3
Id- -'0 4 Z

0

.0
-0

-Q0

2 4
0. L

0
0n 0

LU

in 0
rd

>4 - -

-- - - - - - - -- - - - - - - --000000-

a. 0000000000000000000000000000000000000000000000

C- 35
I.. .0 w v 0 E 0

_____________________ _______________________________ - .- T



.. . . . . . .

. . . . . . . . . . . . .. . ... . . .

. . ... .

- 00

0
0-0

C- 0

0 - ~ 0

0000000

4C 00000 -------- --00 0000000o

ToKw,0-i Q. N Mcp 0 -ri TO 0-, wl i fl .m04Nw l O-NVQND 0 0M

0000000000000000000000000000090000000000000000

- - -- - - - - - Ur~Jrd rrdrtd

C-36 ..

r - - -



. . . . . . . . . . . . . . . . . . . . 00 0 M.

6~-Imvqlw 00000m~

-tMM--Irwqc 0000

0
0

.......... 00. O N
a o 0---owri.wn-qr 00- qwvNtmvu ..
0 .- NO-Ofl -. "NVNIoM r a rd rd
4rnd nlw4ln 0000
0.--

En

4c .. .... .... ooord

0 oqd iu'uqqun 0000
I- - --e--N -

-I

.. . .. 0 w o ~ c o - ~ r .6 ......... 000-
00..i 0.OM 00 -mvMV~-w rvI .

C. x q4rd4 r(r 0000
*0

0Z La

0 OU. cc
. . .. . . . .- . .. .. . . . 0 . . . . *. -000-

La 0 --- v4~vn* 0 --- VOMr-r dr

L1.
10

4'
U) z

0000

V004n --- V-Nml CdCjrdri
-Ord- ni'C'm 0000

00- .O~000--4wnO 0.qr 0000

CL 0000

(0 Nd~ n -T M 0000

(00 00vr 00000llt'~' 0 --
00 00

m 000000000-

moooommmn z

C- 37



0

mn000-00-0

0
0000-000 co

0
0

CmtnWc00-N w O00

<( 0000-00 in-rL.ON .0
(. -- - - - cot It -

>- Nd

mfvI%-Cr- 00

eNNrucOOCm 0
0000-00 4

OCPi 04N

0rw-0t.o - a

m-. ..0 IL

XNONn I
I~q .0 >

rd woo
ma-o

00

* , 0 000-0 4 -

om .- 4 z.

10

* ~ 00000-00 0 w
S- I J

I-L

rd Nrvrd 6 r-~
00000-0

THE -

U) 00000 L
I- - - - - - - - -

I-

00000 r00000000000000000
4 ~

cC
* 4 I&IJ

L6 -- - - - - -- - - - - -- - - - - ;o*
o-U..oov rmn-tM O f~n rCC -dq

>~C ---8--
It 0000000000000. .- oooO



.

. ... .. .

.0

0
w

* .

.. . . . . . . . . . . .. .. . 0 .

. . . .. 0.. .

* 0

-- -0

0 0 0 ... .

080000000

000000000 0000000 489800000000080800

o 00 . . 0 w 0 1 0 .



. . . . . . . . .

. . .. . . . . . . . . .

*~ . ar 6 -oc-~ 6-o .o

-- .O~ ---

N*V~ - -

. .. . . . . . L 4lfI.

cr. 0

D n a" K0- 0 P.0 ri.O O--OcDO
* . w 0 -- Nn-.MW 0 -

2 I L fl.OC.'-
* . -U.

0

.0

vNN*w 00-M

000
0 00

'44. 
0 0 0 oo

. . ... . . .

000000~O0080000O00-------------
MOMOMOMOao onooooooomo >

C-40



0

ri'r..dn C NI' 000fd rN n 0-N 0-
r)~.- 0000-000

~v~qq ~ ...... o......
MM0-?l- -rd rd rdC d dr g . M

i-r oooooooo--oo

0
m
0

o rm~oosNw- N O O o
-wqr 00000000--00 innUMtfl-0-

wifirm~m00 .... .. 1

*CDonIDod r ar dor rim " 0 11 N
ooqrvi, 00000000"-000

oo~m*.0Vw.. re ..
I& . . . .. PS !.. . . . . . .

-0o0-#er0-0 30
Onnfv2O ~000 0 020

o~ OffI
*-o -*M N N Q 41 .. . -lc .. . . .

w . .. . . . ra Z

4fltC 00000000-00 C z 200
0 rd

o6io I- a

F2024.4. 000000"00o 210

0 0

N--0rw52 ........ . . .S

tifl44 0000 00-00 e -r
am I. - -

u IOU

* 00000.0 000000000"00 03

U) ..... .00 M

c -a ai e . . . c

> -- - - - - - - - r -d-



0
0
w

* • C

. . . . . . . . .

I. .

Ia
I **

in

I

-: -- -- 0
*k 0' MH.KM

c O 00000000008000000000C:000000000000000000000000000000000000
LL oMOMOP)morlor)(oooomor)Joo("oromoi'or)oro(1oMOr)o('omomomomok'om(oo

cnao0M NMOO -N~ v. .4O .M& 00I- *

C-42

; .4*L



'. *c- - - O i

LLI 0--n aM

NNM

x0

0 J
LL

w
* 0Z I -rLa-r

-0

* c c., 0--mroDr'a
0..4 0N-Tvin

o -- -u13Z
w 0

U). . . .0 0-

cc - - -0--AN0o

----- -0000

00 - - -- -- 0

o *MMMMO0 0- - - - - N

--------- ------- -
000000000000000000000000

UJ ooooooooonnmnmnmnmn 0
4NN6 -o i 6o--t dr-m4r.odor - ~ -a io c

- 0NUN
LL 

C -43



0

0

000V'--- It 0 D0 -d)

Nor~~~q00 N N d NOn N 0d () 0
'000V 00000000-00flJ

VVN-- ,V M 00000000-00

0
0

o00C)tvNCdC)VC LjJ rN

0 0012-0 ruNrd-)d0CJ2 N dN uN N c- m Drdrrd "N~
< nn)C,;"C 00000000-00 .j- 0 q M -

-- -- -- -- ON -N -

-J

Nmc)oo 0--N"OONoO-nI 00t~~f~
NQ4 "-rU.-.NO NlNNNNNNCmtdov0 -.

tnru-~0 Qn-00000-0

Om .N-N

000fltVrJ0Nnl N m)
NOCUC)U o -6-6-oNodo)d N i 0

rd ' rd- on-rr) 00000000-00 O

w 0CMM)~q'0E
C, L&0 - -0 -0.14C3 IV Tqmo w
0 I-000-vflnrgo040 q C

MN-nll 00000000-00 Z 00
- 0 ONt

IoN .Cofl <

000-VVVNtN-N0 i0 d

m d0- N-Nnmnvflo NrdNNUNNf)0-O0 -0
VnV 00000000-00 M) 3 -a

I La 0 V

0~

dml Tqq00000~000022 T)
Otdr ~ ~ ~ ~ OMMfl 0--03q.-

-0C)Cdw LLE44 000000-0 0

n Or nnvO44 000000000-0-0 -

4 0

0

* 00000zC)00

C-44



AD-AI07 412 FLANERTY-GIAVARA ASSOCIATES NEW HAVEN CT F/S 13/13
NATIONAL DAM SAFETY PROGRAM. LARCHWOOD LAKE DAM (INVENTORY NUNS-(TC(U)
AUG 81 H C FLAHERTY DACW51-81-OO006

UNCLASSIFIED; EEEEEEEEEEEE
IIEIIEIIIIIIIE
II-El-EIIIIII.
EEIIIIIIEEEII
IIIIIIIIIIIIIIh



Igo 111120

= ~ 1.8

iIiiiL_.25 1111

MICROCOPY RESOLUTION TEST CHART

NATIONAL BUREAU Of STAN{)ARDS I%9 A



. . . . . . ..T!Ib ri . . .r . . . . . . . . . . . . . . . . . .

* I

0
0

. . . . . .. . . . . . . . . . . ." ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

w.

a.

......... .......... .

. .... ... ... .. ........ ........

. . .

* i

$ f i '

III

-- MO .---I 4 i.. ,.... rt, e.. . . . . .

8 ii1

LL

in* ..C-4

K *

S . . . . . . . i ; . ..-.. 0 . . . . .. . . .

- . ----- '-0000

*,b4 4M 4 00 O-00. 5 " .

"--- -rd" fl. pf'0"- , . l' .lt'l"rCO'0---fl r". 0-.C'flt....0Q-.f,-fl --.....-Nfl......



Ii

0
0

0.

.. . . . ..

wz*1.. ... j. .4 *

*. . . . . . . . . . . . .z

00

00

0

- 0
. . . ... . . . . ... . . . . . 0 . . . . . . . . . . . .... . . .

S.. . . . ... . . . . . . .

0000

•000

c 0
0 0-4.- 0000000

4
i ---- 0 -00000 ---- -NNNNN.

4 ..

> 00000 .C-46.

C- 00N .



t~r r rd~qqrr)00000-0

n r 46 n a m 6r. . r Ni m i '.o-t16 ~ ~ i~

--- o--aiA6 evc 0000nO00-00

'0--
0

.. 02qooooo-on .j440 oo rn
I. -V - ----- NO--

U)

I-MnNOQ 0-

N rudCorsrnro -rdr'noueo NwNvoo
0 ... O,14-fn4.tq 00000000-00

x 04 .A

td(4--
m ... . .. 00 ooor ini~-o-0ot- 12d n
0 O-~~-~ ONRNWNu-0 .6 6 1-
0 -.NOiV.rir onqm O ooooooooCOo
aoe --- --

0 0 LUow..'

.. . .. . . a- .... .... .. -000- 4n4O.4flIW NI V
LU 0 flCU I%0(2fll wf NNN 4 W nfV- N I4l4.~C. 40r1o(2*v 00000000-00 Z

LL ---

o zmn NWIqr-
Z I- -- WluJ .. . . .. . . .. . . .. o-.on~o..otor .o C* 6-*.nt-Mdi, -NN-v ......

oonnj n ---------o--- =

o rrNn
Z wr-.o
0 r4

6~o~o ....... ~ 0000 (2CntN0Im n
rgrjrv~a -mq* (ard r 4 0 . -ar duNNNt4C,-01, M

n-mcd inn4v 00000000 --- O 0

wILEW II.
ruuZ lD

v U

I-*0 --- Nv oon 0 --- 4 v(0.n1 D4l~l1NVID-a

w -- -- -- -.

LU
U) 0--4*n v N 0- -nn v N M . 1. . . . .
I. -- ---

>- 7

4-j

c1 >



ii

..

.. .

.. .. . . . . . . . . . . .

.i . . .1

0

w 0 
-. 

. . . .

a 0

0

0

CD
. .. ..... ..... . . ..... . .. .. . . .

i 
i

...................... •.......... 4•0I......... .....

..

0

20 : . . 1.I.:
W0

zz

.0

' 0

U3 0

.*.o- • . J L .
c 0



- ...

. . ." ". .

CD2

o ..

0

IJJ

C''

0
. ... . . . . . . . ....... . *. . ... . . . . . . . . . . . . . . . . . . . . . . .

*4.

w

... ..... ...... .... .. .." "

0
0

00

00

0 0
. . . . , .0

w . . .

""300

U .0

* 0* 0

i ; o

000000

4 •

"o 0 - 0

4 "!* . 0 00
-. . -- * -. *---- 000 -. . ..* . " . M . ,,. O 000

*. n .0 ..

0 0 09' 00000-~--- NUN--00000 NUN

'C-49

k L
). u I~N ~~ wm w00U o~O-o-0 00o~ ooo....



0 0-. CmmC
N -. -

- rd or)
I- 0 M

.~~ .CO . . .o
P* 1-N 00J0000

00 0 - - .V:

* r.O - -rd EZ0000000000
00 0- . - . x

z -C I. - .

.0 NN M*

OD *r () V0 LL J.
* . 00 N- . P, . OWLU200000000

o - -0 rdAlnonoo

0 0. n-uD - -.0-

I~l . 00 0 LL - 0 '

a -z -I 9 0.
*w W WW (I. - I 00

ow11 24 -00UIOOOO00
* * 0 0ccI =000000000

* * -W' IL - - WO0UUUL000

I * ux 0 * lot 1 0' i; I.- m
I to1 w I- W- PIN 1-- j w

* Zm - 00 - . Cd. - c w
* W 0.4 -l P, z WO

0- W- m' q U.@rbU
ILWiO -C NO0 E3

W- " .4 4Co rJn0'OON-09O1-
J B. Ci 2- -LU -- unt'.-00.- 4C(M0 tIL JI )I-u

.W 9) -d 0'0 4) - E
JU-C I' 00 C2

E 0 (v 0

* 00 0a rOI-Nat00'01-0~l
.... wW NO .- WI Wm9900'01

m* -. C'0 00 Wg .J Cl- c
* CIC 00 n . - - -C 4CO . . EM
* Ew - 10 m'2E >000

XLW E

-awe DX< ZC000000000
CI*.UI '40 *. - E-0000000000

NM 01 -L .....O O ..
W-- 00 N . . COW
111 -' 0 1 N

* 0

JI)~ w--0 £- m)K00--rdr

WV. JP-D 1(IJIOOOO --

0~ W 20.

w N LWa.00000000

t0 * -C 2mv-4N

- 0 B.
W IL

4-

0

OM 8 9 8ro) It tI-
VI00 0 )- a

C- 50



APPEND IX D

PREVIOUS INSPECTION REPORTS/AVAILABLE DOCUMENTS



DESIGN DATA SUMARY



OF-3

U.S. DEPARTMENT OF AGRICULTURE - SOIL CONSERVATION SERVICE

DESIGN REPORT SUMMARY

1. Watershed Data
A. Structure Class - -----------------
B. Drainage Area ...................................... 753 Ac.
C. Time of Concentration - Tc ......................... Q-.- - Hrs.
0. Hydrologic Curve Number - Cn

I. Moisture Condition ---------------------- 7

l:1. Principal Spillway
A. Conduit o,

1. Inside Dia. .... /M.. ... .- In.
2. Length .......................................... /Z/ Ft.

B. Riser1. Inside Dimensions .. . . . . . .. . . . . . . . 5 )e Ft.
I. IsideDimesion-----------------------------~ Z Ft

2. Height (Floor to Crest) ----------------------- Ft.
C. Weir Length ........................................... LQ Ft.
D. Orifice Dimensions ------------------------------.... YA In.
E. Reservoir Drain Size In.
F. Type of Energy Dissipater......................-----

M. Emergency Spillway

A. Width .......................-- 5 Ft.[ .Side Slopes---------------------B. ideSloes........................................... :

C. Length of Level Section . Ft.
D. Exit Slope------------------------------------- Ft/F. i
E. Max. Velocity in Exit Section F . H.IW.-....-L... ,sec-
F. Duration of Flow thru Emer. Spillway Q D. HW--------- L.L Hrs. I
G. Frequency of Use ---------------------------------- 100 up

TO. Earth Fill
A. Height .-------------------.... 22 Ft.B. Volum e V/.. . . . . . . . . . . .. . . . . . . . . . I . l C. Y.

8. Volume-------------------------------------------- .L~. .V
C. Compaction -------------------------------------.. .

FILL PLACEMENT

STAEPUA!YO C~ PROJECT A .4Ji 2 1A) E .

I ~~~~~uSOa $CS NwllStk[ -o '11P9.

D-1
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LARCHWOOD LAKE

OTSEGO CO. S&WCD

NY-936-D

HYDROLOGY AND HYDRAULICS

TABLE OF CONTENTS

1. Criteria

Design Criteria 1-1
Structure Classification 1-2

2. Hydrograph Computations

Soil Cover Complex Curve Number Computations 2-1
Time of Concentration Computations 2-2, 2-3
Base Flow and Snowmelt Determination 2-4
Principal Spillway Hydrograph & Mass Curve Computations 2-5
Emergency Spillway Hydrograph Computations 2-6
Freeboard Hydrograph Computations 2-7

3. Storage Computations

Stage Storage Computations 3-1, 3-2
Stage vs. Storage Curve 3-3
Stage vs. Area Curve 3-4
Floodwater Retarding - Determination of Emergency Spillway

Crest Elevation 3-5

4. Discharge Computations

Flow Constants 4-1
Q/b vs. Hp Computations (Emergency Spillway) 4-2
Emergency Spillway Discharge Curve 4-3
Stage Discharge Computations 4-4
Exit Channel Slope & Velocity (Emergency Spillway) 4-5

5. Time Computations

Duration of flow through Emergency Spillway 5-1
Drawdown Time - Flood Pool 5-2

6. Flood Routing

Principal Spillway Mass Curve 6-1
Emergency Spillway Hydrograph 6-2
Freeboard Hydrograph 6-3

D-3



LARCHWOOD LAKE

OTSEGO CO. S&WCD

NY-936-D

DESIGN CRITERIA

1. Structure Classification: Class "0".

2. Purpose; Single purpose flood retarding structure.

3. Riser:

Single stage with the riser crest set at normal water line
by landowner.

4. Principal Spillway: Use 30" RCP

5. Crest of Emergency Spillway: The minimum crest elevation of the emergency
spillway is set by routing through the principal spillway the PSH and
PSMC developed by Chapter 21, Section 4, Hydrology, Part I. Use 100
year frequency rainfall.

6. Emergency spillway and freeboard hydrographs: Use minimum rainfall values

from ES-1020 for Class "C" structures.

7. Emergency spillway:

a. Length of level section = 50.0 ft.

b. Inlet channel: S - 0.020

8. Earth Fill:

a. Top Width: Determine by W = H+35
5

b. Side olopes: Upstream 3:1; Downstream 21:1

c. Berm (upstream): 10' width set approx. 0.5? below crest of riser

9. Dike (along the emergency spillway):

a. Top Width - 11.0?

b. Side Slopes - 3:1

D-4
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SPO. 19660-4161

STATEf NE W YORK POETLARHWO Z.A,(1 O TSE&O S. W C-.
arf CHECKED BY ~~1 AEJOB NO.
W* -AT DATE / f6

SUBJECT .5TRLJC-rLRF IASFC.TO H

i Haigh~t x Stora - 26 A(-

2. D,..moc~a to Rasraclra-nt

/.25 i. below StP-(4Q.tLAre- aind 2 hOL.5.5
Ofl ~ gon~AoaA.L 1.75mIi below .StrAct&~ra 20 People .K:2

3 :Flood Plcwnr Wv1j.h .350-Y00'

4' A5 stcance to Dafno.5e Center ~.

z) /75,

0.7 0.7

Thls 5 tructure- 0/o6Sf'cot,6/on has been
determinea t, bem a. Class "C"

D-5



USUA. SCS. Syi.. u,, .4 W e ZA A - LANO USE ST. 2- /
presrmit or future

Waterahed ___.____ ____.__Site .. A.Z 6-S Acres

CO,putt~d by ... &A. Du Chte~ by* 4 K- a

Cc 1.11- ICurve Number'

tkI ;n Acres Moi bture Ccnd. ,1

--r Per H C D
Cover P ract i cl lj , Ld. i Practice SCoi 13 Seilu' Suil I .u P I ",e t

7.71 Z. Striql't RuL, -- 86 91 Cj4

Strjight Row Pur a__ l 88 91 1
Stri~a'ght Rcow G"d _____ 78 85 1-

[tow Crops -C-juud Poaor 79 814 8_____
*C..a.Wu r a... . -7 82 86
C ;.1,3 T - jor --; 74 80 82 !

U A T.od 71 7. .. . .

S t,.,I in t ikow ruo r 76 84 48 ___ __

Sl...i ght Now _ucd 75 83 87
;.III -Cui~tuured e(.or 74 b2 8 5 -A___________
Grain 'Con tuu red G iod 73 81 8U (

*C ind T Poor 72 79 82 -'

"C -no T Good ,I _--_--_--_ 70 78 a1 -

Straight Row Puor 77 85 89 1 "

Lq um.e a Sto a igh t Row Good 72 81 85 ___ ______

or "Cu.. tou red Poor 75 83 85
R Ilotiti r.n G' .o.tuured Good 69 7 83
.1u;.* C jaid T Poor _ _ 73 80 83 "

I°C and T "- d 67 76 80- ..
Poor 79 86 89 _

Pdsture fair i _ 69 79 841 -- /"

__ __ _ __ _ __ _ __ ood / ' .g 61 1

M.46oa (Perr,,,o,.dt) ood 58 s i) 78 I /

Poo r 66 r7i b31

Woodu (Farm) Fair -__6-0 - 73 ....
--___ _ __ _ God 55 -- -- - - 1-z_ V

Famsteads -- 74) 82 86

Gudo3 0'i rt -- 82 87 89

(Inc. R.O.W) dr(d Surtcc -- 84 90 92
Imp#ervious Su;laces 10-- 0 1O0 100

Water Surfacab( laIkes,ponds) .- 100 100 IOC0

TutAl Acre%, 73F Pruduct lotal =____ _______

Product Total = g3_.8. _-. 72. 3iuJlghtud 1wnoff Curve No. To72ces7 ( = (,/7

tal Acrs 7 3 6d 73

Contoured liso gradud tarrai os _runoff __orrected___volume_._NY-

'includes Iu;Ycl tezrrdad aruas (runoff corrected by volue). NY -155
(b. 12.64)
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STATE PlR OOJECT

STATE NEW YORK L archwoo d -a - OtSe o S.4W. C.O.
ay DA TE CHECKED DY DA rE aJO NO.

E 5t11na * of "'" Val/uve For In771e Chnne/ $#Err or 2

Channel in Earth Bas/c f" 0.020

( 5urface Irreularity Moi{eratc) /1oJ, f/n9 Yle z o.0/0

Yario.t Ions Zn Sha.pa , o,,.0.I) MOAFylns Value o .oo5

Obstruct/ons 12/,ar /i0,e ,4 nY Va.lue 0.0/0

( YeSeb.tion .ow 0.005
(75:0.050.( ?o/ t' mn. o .oso

Minor0.05

FmoI qcrad. Photo No. EJHI- 9AA-'8

D-S

st. :s:

J -- 7

/ I

I * S .-. ' . . . c,_ " .. . . .

.. . r,'..Z " .. .. .. -'- - ,r " - " - -" -= .. ... -... . .. .".. . .. .



SAENEW ew oK LRJC1 ARCH WOOD' LAKE - TSG S W C.DQ
By CATfE CED .,16 DATE5JOB No.

FF.'eidls TRM1
SUBJECT OF Co

.c~h 6 650 4P r S4 Ch.anna./

V~ /78 p '/ .5.5 (6 124 s6

PeaCh *r-, 500 ..1 F44 h-ne

170-05 ~ i

He ach _ 2100! L.i Cb".1 9 D/4w

19 rlV S"'- & )4 05-1

- .= 3 y 210 Lo SEC.

-- /835 hE Over laock ,Ploa

Pasture Y-7 7. slope 15. /2 23 SEC.

-~ TC.= 0  = 0.5'I #R5e.
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~~tJIL ~ J....ON SERWOCE
Goo - IM 0-460"1

NEAT \v\E YORK. PJCLARCsVIooo LAKEr - OTSE5F-o S-wa
my fRD.- DAME,. CHECKED BY ,/'DArTE 0/..J NO.

SJCTPRINCIPLE SPILLWVAY MAHf' OF

l~o-YEAFR FREQUENCY

I Ay RAINIFALL . JODAY RANFrALL I
RCN RAm4a RUMOFF R?.C. N. RNNPA RUIVOFF .DA.SRA

SITE (ld) AMC.Z 0,YI) 0,- (1115) (Si~m) V

73 5.70 2,8 I 56 /M.00 1/ 3 (a 0.i '01 .5 'Y A.S~

SnOW /'IELT OR BASE FLOw.

USE VALUE i9?OF' N. Y STATE NAMP - MINI/tM W' RUNOFF (1ANm~s/DAy)

FOR DEE,4-,/w,6 7W P-S/ r' Pslic 2/6 t

US5E 0. (/1IAy
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-... d ,.

GP@ . 05S 0-470'7

STATE NEW YORK n o!JCT RCHW. LKL - 07SE&o S/ /.c.o.

IDA /66 'CHECKED DATE s 6~'.1JOB NO.

SUBJECT PS.H. Psrm.c. ,,,H o,. -.

Q;,o z .3N " A A./5 -S I. Ami," 5.0. ;- S01hes

TIME Preimnao.ry snow p Prelimrn&ry Ac. 5.'o .5^ IV. o-
P 5, H MEI-7" P S. -M. C. M -'-.r

DAyS C. S..rCF . q'. s . inc h t 14ch_5 __n__, _ A. F..

0.0 0 /9 l 0,000 0.00 0.00 0
0.1. 2 21 0.0o3 o.or 0.0
0.5 221 0.o30 0.30 0.33 20 -

.o. 3 02 . o.7Z 0. o -

2.0 3 " O./&3 - 120 /,& 83
a.o .,- o, .Zs5 - I.O 2.0'0 129-

2.5 , 0. 3cg - 2,10 2,7 ' 51
4,7 o. ,.o 2. 8 

z/0 21 o.s 3 2. sz 3.o5 187

id 33-,,, o. 707 2. 7&, 3.26 ;iE,
1617w 3(o' 0. 70? 2,76 3.1/7 213 -

11.7 21 - 7O.74 2.97- 3.5? R20
28A 7 1 0.3#yZ - 2.88 3. ,Z ;us
d1. 5 (0- 0.9/5 7 - .9,Y 3 .70 2119

,5.o 5/0 ' 1,85 .oo "j.g01 30o
.8sf 203 3.o2S .3.o, (.o ? '7 3

S.3 32.32 51 3.568 3.1 6.73 q.,3 --

. 17 3 6 3.2'? 3.30 /. ' ,
.& * .3 3, 75(- 3.3 & 7-/2 /34,.-

5.80 "2? 3..y 3. y 7.3o Y'7
, 8 27 3,87f 3.(O 7./8 dg-

ix57"22 3, 970 -3. ?o 7, 91 963~
7.0 5 2 -,%a? I,.2.o 8.27 507-
8.0 / • 13f7 80 q,00 /551
7.o 3, 2Z 41.Z fo 5."/o 9,o Sg1

/0.0 Z ,21 f6' 6.00 /0.36 435,
/011 0 1 .3&0' (.040 10-Y2 (433

*/0.3 0 1'? c3.ie /0.5 (1 Y('4
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HYDROGRAPH COMPUTATION s --. 2-,-

WATRE OR PooJEC . Z i4i/ ,w, - , K ,TE A/TE4 J/o.,e "

STRUCTURE SITE oR SUBAREA 7--c .

DL AREA.4Lf SQ. MI. T. 1.ZHR. RUNOFF CONDITION NO. 7Z'

RUNOFF CURVE No. 7-3 STOnM DaSm. CURVE .92 HYDROWLAP FAMILY NO 2.-.

STOR DURAON R. . RAINPAIL L / I /, 33 P IN. AEAL / IN.

$s 'IN. COMDUTE , . i, 3,0 T. 5 '/,/ HR.

(.4,). aW TDUSED.- L . . . REVISED T, 9 =XZ.~V
(T--p, COMPUTED /' __UD____

"

484 Aq'= Z-ev 7/d cps. Qq,= I /Y '3 Cps.

( COLUMN) =(t/T,) REV. T,. LUAN4=(q./A .

LINE t q LINE I q LINE t q
NO. HOURS CFS NO. HOURS CPS NO. HOURS CPS

1 0 0 21 5,3 68 41

2 0.2a 22 42 _ _ _ _

3 0.58 /03 23 G j/ 43 ___,

4 MB?' Z9"/.I' , 24 4A 0 ,_

5 1, 1 5P15 25 45

6 Alg (pZ17~7 26 46 ___

(7 16A ~- 2. 78 27 __ _ 47 _ __ _ _

a Z3o,' 6I1 26 4__ __ __ _ _ _ _

,9 2.3-t .211 l 2 49

10 2 . /r99 30 o

11 q Z2R -Z 3 1 __ _ _ _1_ _ _ _

12 3.z. Io 75 32 52
13 350o 17Z8 33______ 53 ____

14 3.79 -17 8_ _ 5' ,4,

is A3.09 35_ 55

16 1.37 707 36 56
. 7 44,? 6413 37__ __ _ 57 _ _ _ __ _ _

189 4'/8I (0__ __ __ 53 so__ __ _

It 5.25 S J 39 ___________

20 5.~ '1 3 40 __ _ __ __ _ _ _ _ _2 -5 ,o -o I

D-11
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' HYDROGRAPH COMPUTATION S1T. . -7 -

WATERSHED OR PROJECT L4RCHWOOC .4KE STATE NEW,/ YORK

SmUCTUmi sT oa SUSAREA 07"SEp0 CO./ 
I

DR. AREA S/5" SQ. MI. T . So' HR. RUNOFF CONDITION NO.-

RUNOFF CURVE NO. 73 STORM DISTRI. CURVE B / HYDROGRAPH FAMILY NO. I

STORM DURATION HR. RAINFALL:224r/.OPOINT 2-.(o IN. AREAL 22, to IN.

Q mI. COMPUTED T p.. H. .. T 5. S / HR..

(To .?): COMPUTED / ; USED / REVISEDp o.3/ .

4 44A T& o" 2.5 CFS.

t(COLUMN) - (4T/") REV. Tp. 4,(COLUM4) - (qc/4,) 0.P.

UNE t q LINE t 4l UNE t 4
NO. HOURS rFS NO. HOURS CFS NO. HOURS CFS

1 0 10 .a , 521 y'IZ _,4

-~ ~ QZ., 023 lo.........~ 2 2 L.... Z (o2. 42_ _ _ _

3- o.S LZ MI Y,9 '331 43.

o._&a V/1 24 5.22 13of _ _ _

o a l 5, ys' /z/ L. 45/

, Y7 7 1va I_ _,

o ,.0" uz o .,S.8 28 4_
__/1_8 _ 28Y MI 13t./ Z 49__ _

10 2.oq & W 30 50___p/

S 2.217 73y (,jI 70___ 51______

12 2, - .32" 7, 52_

13 2, 7 3.3 53 =1

-. L3, 43 ______ 
_

.. au.. . 3 ./S . 7. '? .. L... .........
____

1,J.. 31 1513 40 ___ Go__

D- 12
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Ny- SHT. 3--

Sta9e* S7cra.oe- CcmpU,'r' 7/oNs

lap SCCL/, - /"/Oo" P/anjmnetcr Set 9t 4WO.po
-- tres -. lee'r Re.,cJina A 0. 230 x 0.03, P,,,eaA )i0a,,anX 00.ooSs

Sf v D,'W Srorge Pcrcm
-Lev. P tRa ores Pares Piers IM 9,-ea. TotaI
(0) Ele. va

-p -K -cr - o acr

86.0 0 0.00 0

0____ _____.2.c)' -12

88.0 76 0. 2.'

'90.0 '1750 4/./8 1_ _ ".66
__ _ _ __ _ _/3 45 -2 i96

92.0 10763 9.!7 /831

-~~ 2,Y.01 - 2 2/.01 " "
94.0 16620 /f 6I_ V_2.32,

* ___' 3q.97 -2. q 7

96.0 ;2e331 lzf. 3 52 5700 8). 7q.-

93.0 .( .1-98 32.07 B. 71,
72.1Y 2 72. /1/

I00.0 '5 535 -1'0. 67 2/0.9q':"
(-2 ez2" 2 872f_

/2.0 63665 7Z2Z7 298.2
Ioo.7o" 2 / I0.70

104.0 ,079 S3.118 3__'18. cll_/

112.7 '" 2 /12.71_
/0.0 (73fo 69.26 _ _/

1Y./35 2 12.35-
/08.0 7962 566.07 _

U. S. OVUUMUM? PuWS OVrrl it" 0 - mi
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NY- 5HT. 3 -3-

Stag~e Storage Cornp.ttaflonS

M~a~p Scale - =z/00 f(Zallvetar Set ,Q9t d-OO
, /9,'es ~,e-te.r Reuaa,n. X 0.230 x 0.00385/ P/a1l, -e'" 5arO.OooB

I Rv- OJ1F "Pcam
£le v PlhIl~t Pcres R cres R cres IN pt -a.-

ggf)

- -6. -" - - *-

/08 .0_ 6 6__ 1 v 136.21 -2 13 .2( __ _ _ _ _ _

//0.0 o aZ 77. Z 7722 2 -o.-6

C 112.0 187502a 77.00 ___ __ 20.y/ ','~

//gO0 93?722 82.45 __________ I07?.? e-',3
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STATE Nc PROJEC 4ARC~wooo 4A"4 orsfi~o s weaoo

jo ArcHECjKD MY DATE I #- 936-
*Jis ETRlo~a *F s/4aRaay SPA4 WAy Ei49VAT/ag

NoiqAM wt4T2 1.,,vz SEr Ar AAhsV~.r1*1 wl6G B is, 4 EqU.Essr O~iY
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Preliminary Geologic Investigation

GENERAL

Date of Exploration: 1/17/66
Personnel: J.R. Mulvaney, F. Fields, L. Kick
Site Name: Clair Jacobsen Pond
SWCD: Otsego
Geographic Location: 2 mi. N. of West Laurens
Quadrangle: Morris 7 minute
Equipment: Backhoe
Site Dta: Drainage Area: 600 Ac.
Max. Pool Depth: 17 feet
Max. Height of Dam: 24 feet
Length of dam: 400 feet
Volume of fill: 6000 cu. yd.(estimate)

E4BAN24ENT FOUNDATION

Five test pits were dug along the C/L of the dam. Pit 1 was dug
near the upper end of the east abutment, and was sampled at a
depth of 7 to 8 feet(Sample 1.1). Pit 4 was dug near the
upper end of the west abutment. Both pits were well into
dense glacial till. Pits 2 and 5 were a few feet above the
stream and showed colluvial- material in the upper part, but
both were dug well into the same dense glacial till as sam-
pled in pit 1. Pit 3, located in the bottom of the draw,
also showed the same dense till below 2 feet depth.

PRINCIPAL SPILLWAY

Pit 301 was dug at the lower end o the principal spillway,
and was sampled at the 6 to 7 foot depth(Sample. 3O1.1).
Pit 302 was dug at the upper end. Both pits showed good
material for footings for theocutlet structure in the bot-
tom of the pits.

1N4ERGENCY SPILLnAl AND BORROW

All or most of the fill will come from excavating the
emergency spillway. Pits 201, 202, 203, and 204 were dug
in the spillway area, and pit 201 was sampled at the 10 to 12
foot depth. Sample 201.1). In the event additional borrow
is needed, pit 101 was dug and sampled at the 4 to 6 depth.
All pits showed a quite uniform, dense, deep till throughout
the area, which is usable with a minimum of waste. Clearing
is needed.

RECammDATIONS

1. Cutoff trench D-27



2

A cutoff trench of a minimum 4 feet depth is sufficient
! er both abutments. Trench will have a 12 foot width with
1.1 side slopes.

, Principal Spillway
Spillway pipe camber should be considered in design.

. Drainage
Installation of foundation drainsis recommended to insure
downstream slope stability.

&. Embankaent Design:
The dense glacial till found in the emergency spillway
excavation and borrow area is suitable homogeneous
embankment material. I recommend that this material
be used for backfill of cut off trench and embanknent

( construction with controlled compaction. Sides slope
upstream should be 3:1 and downstream 2j:1 with a 8'
berm upstream at normal water level.

5. Miscellaneous
Seepage during cutoff trench excavation will be a problem
and deatering will be required. Close attention should
be given to sorting out the plus 6 course fragments from
the fill material. This appears to be no problem with
respect to emergency spillway excavation or the use of
this material in the embankment.

(2
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subjct STILLING BASIN COMPUTATION Shet of 3

t ,GIVEN:

Op 9 " /,' C.F.S. (At Design High Water)

Dp a ,5o IN. (Dia. of Pipe)

Ap a 9V9 SQ. FT (Area of Pipe)

b ,, FT. (Bottom Width of Basin)

as.. =  __"/ (Side Slope of Basin)

b2 b * FT. (Bottom Width of Outlet Channel)

a " SS. =  (Side Slope of Outlet Channel)

S a O., FT/FT (Slope of Outlet Channel)
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DAM CONSTRUCTION PERMIT APPLICATION



C *

STATE OF'NEW YORK WRC FORM #a lies

WATER RESOURCES COMMISSION
CONSERVATION DEPARTMENT

ALBANY, N.Y. 12226

Do Not Write in This Box

AppI. No. _____411_____V/ Darn No. __ __ __ __

Permit No. Watershed ,aa'p _,,1 6c

Application for a Permit for the Construction, Reconstruction or Repair of a Dam
or Other Impoundment Structure under Conservation Law, Section 429(c).

INSTRUCTIONS

1. Type or print -k.
which the dam is to be founded may be asked for, but

2. All papers must be filed in quadruplicate. need not be furnished unless requested.
3. The completed application relating to construction, re-

construction or repair of a dam must include the follow- 4. No work of construction, reconstruction or repairs of theing iformaion:structure or structures shall be started until a permit

in: information: therefor has been issued by the New York State Water
(a) A topographical plan (with contours) of the im- Resources Commission.
pounded area drawn to a suitable scale. 5. The design, preparation of plans, estimates and speci-

(b) A profile and transverse section of the impounded fications and the supervision of the erection, reconstruc-
area showing the proposed excavation, the normal water tion and repair of all the structures herein applied for
and possible high water elevations. A 1'-0" minimum of shall be done by a licensed professional engineer, or in
freeboard is to be provided between the top of the dam the case of farm ponds by an engineer or conservationist
and the possible high water, employed by a governmental agency cooperating with a

soil conservation district, or by an engineer employed
(c) A longitudinal elevation and transverse section of by the Conservation Department.
the dam with all the necessary details of the related ap-purtenances, spillways, drains, etc. 6. A "Notice of Application" must be published by the

applicant. The form of notice and instructions for pub-

(d) A log of the soil information. Samples of the ma- lication will be furnished to the applicant by the Local
terials to be used in the dam and of the material upon Permit Agent to whom the application is delivered.

APLICATION - _ _ _ _ _ _ _

Application is hereby mad- by -ed5A. 2 x cZ 4 -ir _

tc the Conservation Department acting on behalf of the '*ater Resources ommission, pursuant to the provisions of Conser-
vation Law, Section 429(c) for a permit to (construct) e) (aepet) a dam or impoundment structure substantially
as shown on plans and specifications marked hee.hsbmte n"dsrbd

herewith submitted and described.

It is intended to commence the work covered by the application _

about -n / f,& (low - - and complete it about z_7d'i Q 7/
1.h - (Date) D __ f - (DIte)1. The dam w I been -L a_& 4741,14- J-4 flowingi!to - &,4, d

in th town of - County of - and

(Give exact distance and dire ion from a well-known bridge, dam, village, main cross-roads or mouth of a stream)
2. Location of dam is shown on the attached mapoor overlay of the n_. L1" A... 2 ; I quadrangle

of the United States Geological Survey at latitude e longitude 7 )b ,
3. The impounded water will be used for __ _

4. Will any part of the dam be built upon or its pond flood any State lands?

5. The area dr~n g i heprop pond or lake is 7-7-- acres; /. square miles.

6. The computed year pealaVratof runof[ used in the d, ign is _Y . cu. ft. per sec. State criterion

or method sed in deterrpining te p rate of runoff --- ,-O - , L.L.

7. Th maximum height of the proposed dam above the bed of the stream will be -V.. -7 feet _ _ inches.

8. The designed maximum high water elevation above the spillcrest is computed to be L feet inches;

the designed freeboard as measured from the maximum high water elevation to the top of the proposed dam will be

- 2 feet - inches. (One foot minimum)

9. The open spillway of the proposel dam. that will control the designed flood flow will be of

O-(State type, such as: vegetated darth, concrii, masonry, timber, rock filled crib, etc.)

The width of the control section of the spillway, measured normal to the flow of water at the crest, will be ' feet

chain the clear; facing down stream, the waters will be held at the right end by a 74a
the top of which will be feet -inches above Ve spll.crt,

and have a top width of - feet - inches; and at the left end by "cr
the top of which will be X -.1C feet _ _ _ inches above the spillcrest and have a top width of L

-.. feet -- inches. The slope of the sides of the spillway will be----. on L . (left)



INSTRUCTIONS

1. Type or print in ink.
which the dam is to be founded may be asked for, but

2. All papers must be filed in quadruplicate. need not be furnished unless requested.
3. The completed application relating to construction, re- 4 No work of construction, reconstruction or repairs of the

construction or repair of a dam must include the follow- structure or structures shall be started until a permit
ing information: therefor has been issued by the New York State Water

(a) A topographical plan (with contours) of the im- Resources Commission.
pounded area drawn to a suitable scale. 5. The design, preparation of plans, estimates and speci-

(b) A profile and transverse section of the impounded fications and the supervision of the erection, reconstruc-
area showing the proposed excavation, the normal water tion and repair of all the structures herein applied for
and possible high water elevations. A 1'-0* minimum of shall be done by a licensed professional engineer, or in
freeboard is to be provided between the top of the dam the case of farm ponds by an engineer or conservationist
and the possible high water. employed by a governmental agency cooperating with a

soil conservation listrict, or by an engineer employed
(c) A longitudinal elevation and transverse section of by the Conservation Department.
the dam with all the necessary details of the related ap-purtenances, spillways, drains, etc. 6. A "Notice of Application" must be published by the

applicant. The form of notice and ins r.rtions for pub-

(d) A log of the soil information. Samples of the ma- lication will be furnished to the apptic*nt by the Local
terials to be used in the dam and of the material upon Permit Agent to whom the applic. =iL R delivered.

AP LICATION

Application is hereby made by( __ _ _ _ _

te the Conservation Department acting on behalf of the Water Resources eommission, pursuant to the provisions of Conser-
vation Law, Section 429(c) for a permit to (construct) )em, ) (sepeiv) a dam or impoundment structure substantially

as shown on plans and specifications marked 4. h

________________________________________________________herewith submitted and described.
It is intended to commence the work covered by the application

about (Daf ) and complete it about 7J4.&#. Q& /
- " (Date) D_ Dt)

1. The dam w I be on 4 6 flo 4L L /

in the town of 0 d County of_ L_ and

(Give exact distance and diretion from a well-known bridge, dam, village, main cross-roads or mouth of a stream)

2. Location of dam is shown on the attached map or overlay of the - quadrangle

of the United States Geological Survey at latitude 0 3 _600"' . longitude 's ' oa
3. The impounded water will be used for t
4. Will any part of the dam be built upon or its pond flood any State lands? ___,

5. The area dr%'n4g i theprop pond or lake is , -v-) acres; 7 - square miles.

6. The computed year pea rate of runoff used in the dpign is _' ." ; cu. ft. per sec. State criterion

or method sed in deteripining the pe rate of runoff /A--L-/_ -

7. maximum height of the proposed dam above the bed of the stream will be L ". feet - inches.
8. The designed maximum high water elevation above the spillcrest is computed to be L feet - inches;

the designed freeboard as measured from the maximum high water elevation to the top of the proposed dam will be

-• feet - inches. (One foot minimum)
9. The open spillway of the proposesi da that will control the designed flood flow will be of

(State type, such as: vegetated arth, concre , masonr, timber, rock filled crib, etc.)
The width of the control section of the spillway, measured normal to the flow of water at the crest, will be '.S- feet

- iches in the clear; facing down stream, the waters will be held at the right end by a _;__Z

the top of which will be - feet - inches above #ie spillcr t

and have a top width of - feet - inches; and at the left end by - = I 54eA 4
the top of which will be ._,,-_. feet -- inches above the spillcrest and have a top width of

feet -- inches. The slope of the sides of the spillway will be-3 on J (left)
1 on / (right).

10. The spillway is designed to safely discharge . cu. ft. per sec.
11. The surface area of the proposed pond or lake will be Z,-Z acres at the normal water elevation and

acres at the spillcrest elevation; the volume of the water impounded in the pond or lake will by . 1 9 - , /.
gallons at the normal water elevation and~t, 111i4V gallons at the spillcrest elevation.

12. The normal water elevation of the proposed dor ewill b 0 feet .pces below
the spillway crest, and will be maintained by means of a !!Ct - dq 12 & the

pond or lake will be drained by means of a 1'" ( 7 P " : rvision will

be made for supplying water to riparian owners downstream, during dry seasons, by means of i_,9 ' z

13. The maximum discharge through the spillway that controls the normal water elevation will be /

cu. ft. per see, during maximum high water.
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/] 4." If flashboards are to be used to control flood flow they must be of the automatic or self-tilting type, designed to

fail or otherwise permit full discharge through the spillway when the flood waters reach a height of - - feet

inches above the spillcrest.A4
, 15. If an overfall structure is used as a spillway, it shall be provided with an apron constructed of-

; the thickness of the __ will be feet

inches, the width -_ feet - _ inches across the stream and the length

feet _ inches parallel to the stream. ,

16. acing doynstream, what is the n t re of material coTposin h# ight bank? C. f tJC

17. acing downsrm, what is the nature of t maerial composing the left bank '

.18. The natural material of the bed on which the mwl I rest is (cl , sand, gravel, boklders'a t shale,

slate, limestone, etc.) q & e.a. - &

19. Are there an/ porous seams or fissres beneath the gundation of the proposed d&m? .

20. State the character of the bed and !be banks in respect to the hydness, perviousness, )vater beajng, effect of ex-

posure to air and to,,ater, iformity, etc. 4, , 'k' 4

C/ 21. Was the above soil information obtained from soil borings? " test pits?

22. State the height above the spillcrest elevation of the lowest part of the immediate upstrea a joining property or

properties, - -feet -inches. A
23. Does this proposed pond or lake constitute any p rt of a p ic watrr supply? _ If not, where is the

nearest downstream public water supply intake located? -

24. State if any damage to' li e or to any buildings,foads or other perty could b caused by any psible failure of
the proposed da n/ Dr c --. 3 _-.6. ' ] '

25. The esign, plans and specific fions have b en prepared under tW supervision of /,, .,,, "c

-S - --_4 1 Z or P.E. License No. ,2Y . a14 U4
(Authorized Agency)

Address 7_C I---_ite4*7L A $,*
26. The _ __ will be under t supervision of

(State which: Erelion, Reconstruction or Repairs)

1 S A or P.E. License No._______(Authorized A ecy) - • - -

Address 40A /_-_ Title A- .

27. Name and address of official fewspaper of the tOwn 'or city in which the proposed works are to be located,

All provisions of law will be complied with in the erection and maintenance of the proposed dam or impoundment struc-
ture. The construction will be carried out substantially in accordance with the approved plans and specifications.

If the applicant is other than the owner, the applicant certifies that he has been duly authorized by the owner to make
the application and to carry out the project described herein.

The applicant certifies the truth of the above statements and agrees that the issuance of the permit is based on the
accuracy thereof. As a condition to the issuance of a permit. the applicant accepts full legal responsibility for all damage,
direct or indirect, of whatever nature, and by whomever suffered, arising out of the project described herein and agrees to
indemnify and save harmless the State from suits, actions, damages and costs of every name and description resulting from
the 2sa~o ect.

,Owner

By , authorized agent of owner.

Address of owner
Address of signer Date _____

(If other than owner)

NOTE: Acceptance of a permit subjects permittee to restrictions, regulations or obligations stated in application and permit.
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DAM CONSTRUCTION PERMIT
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WRC FORM .t3 i/GO

PERMIT NO. 7-66-66
DAM NO. 130n-3S8

Susquehanna River
STATE OF NEW YORK

WATER RESOURCES COMMISSION

CONSERVATION DEPARTMENT

CLAIR TAMI fl! residing at

MEP f 1tn, Naw York
is hereby permitted to: (construct) (reconstruct) (repair) (alter the bed or banks of) (dredge) (place fill in)

A P d
Located in County Oenagyn Town La1 res by

carrying out the following works: CaLQ2trict: an eart f 111 d= vl th vegotated apillupay according
to Sol Con-veruaeon Service plen 0 NY 936-P and specifecation- attached thereto

Section of stream to which this permit applies Bttts Cornerl sCxck .ributary of Wharton Creek.
1.3 milan nprtfya.r: of flut C-nr.

Note: (a) This permit does not relieve the permittee of responsibility for damages to riparian owners or others.
(b) If the structure or work herein authorized is not completed on or before l1st day of

D~n e, , 19627., this permit, if not specifically extended, shall cease and be null and void.

CONDITIONS

1 The permitted work shall be subject to inspection by or destruction of the natural resources of the State, the
an authorized representative of the Water Resources Corn- owner may be ordered by the Commission to remove or alter
mission who may order the work suspended if the public the structural work, obstructions, or hazards caused thereby
interest so requires. without expense to the State; and if, upon the expiration or

revocation of this permit, the structure, fill, excavation, or
2. The permittee shall file in the office of the Local Per- other modification of the watercourse hereby authorized

mit Agent a not'cc of intention to commence work at least shall not be completed, the owners shall, without expense to
48 hours in advaihce of the time of commencement and shall the State, and to such extent and in such time and manner
also notify him promptly in writing of the completion of the as the Water Resources Commission may require, remove
work. all or any portion of the uncompleted structure or fill and

restore to its former condition the navigable capacity of the3. As a condition of therssabe of this permit, the ap- watercourse. No claim shall be made against the State ofpiicant has accepted expressly, by the execution of the ap- New York on account of any such removal or alteration.
plication, the full legal responsibility for all damages, direct
or indirect, of whatever nature, and by whomever suffered, 8. That the State of New York shall in no case be liable
arising out of the project described herein and has agreed to for any damage or injury to the structure or work herein
indemnify and save harmless the State from suits, actions, authorized which may be caused .by or result from future
damages and costs of every name and description resulting operations undertaken by the State for the conservation or
from the said project. improvement of navigation, or for other purposes, and no

4. Any material dredged in the prosecution of the work claim or right to compensation shall accrue from any such

herein permitted shall be removed evenly, without leaving damage.
large refuse piles, ridges across the bed of the waterway, or 9. That if the display of lights and signals on any work
deep holes that may have a tendency to cause injury to hereby authorized is not otherwise provided for by law, such
navigable channels or to the banks of the waterway. lights and signals as may be prescribed by the United States

5. Any material to be deposited or dumped under this Coast Guard shall be installed and maintained by and at the

permit, either in the waterway or on shore above high-water expense of the owner.
mark, shall be deposited or dumped at the locality shown on 10. All work cameo out under this permit shall be per-
the drawing hereto attached, and, if so prescribed thereon,
within or behind a good and substantial bulkhead or bulk- formed in accordance with established engineering practice

heads, such as will prevent escape of the material into the and in a workmanlike manner.

waterway. 11. This permit shall not be construed as conveying" to

6. There shall be no unreasonable interference with the applicant any right to trespass upon the lands of others
navigation by the work herein authorized, to perform the permitted work or as authorizing the impair-

ment of any right title or interest in real or personal prop-
7. That if future operations by the State of New York ery held or vested in a person not a party to the permit.

require an alteration in the position of the structure or
work herein authorized, or if, in the opinion of the Water 12. Nothing in this permit shall be deemed to affect the
Resources Commission it shall cause unreasonable obstruc- responsibility of the permittee to comply with any applic-
tion to the free navigation of said waters or endanger the able Rules and Regulations of the U.S. Army Corps o ngi-
health, safety or welfare of the people of the State, or loss neers or any other governmental agency having jurisdiction.
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Other Conditions:
13. Ya _ pOVioi for wiparian flow to asoure downstre owners and vn t!

useri of en adequte rator uv p y.

The issuance of this permit certifies that it is not contrary to the public interest that the proposed works be done.
The applicant in accepting" this $germit signifies his agreement to abide by the conditions set forth above

Application Date AUl dtJ. - 1 66 Expiration Date Decomber 31, 1967
Permit Issued 0 I!4')bOa 39 1965

By .a I, A. WO9 State Ca us Site. Alba , N w York 12226
central (Permit Agent) (Name and Address)

cc: J. Could, Regional Supervisor
A. Dickincon, Dept. of Public Works
Soil Conaervation Service, Cooporetown

D-55
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HEIGHT OF DAM

DESIGNED BY THE

U.S. DEPARTMENT OF AGRICUL

SOIL CONSERVATION SER

rL

SHEET - I COVER SHEET

SHEET - 2 PONO AREA

SWEET - 3 POND ANEA

SHEET - 4 DAMSTE

* SHEET - S PROFLES
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